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COLLABORATORS 



I. PARTIAL LIST OF CONTRIBUTORS TO THE CYCLOPEDIA 

The OMterUk designates tke eontributora to the third volume. Many of the eontributore have also assitted in reading 
proofs and in other toaye. 



Adams, Geo. £., Asst. Horticulturist, B. I. Exp. 
Sta., Kingston, R. I. {Rhode Island, Rhubarb, ) 

Ames, Oases, Asst. Dir. Botanic Garden, and 
Instructor in Botany in Harvard Univ., Cam- 
bridge, Mass. {Sevei'al genera of Orchids.) 
•Andrews, D. M., Nurseryman, Boulder, Colo. 
((Enothera, Opuntia. Native western plantSj 
especially hardy Cacti.) 

Archdeacon & Co., Commission merchants. New 
York, N. Y. (Mushroom.) 

Arnold, Jr., Geo., Florist, Rochester, N. Y. 
(China Aster.) 
•Atkins, F. L., Florist, Rutherford, N. J. 
i Platy cerium,) 

Atkinson, Geo. F., Prof, of Botany, Cornell 
Univ., Ithaca, N. Y. (Mushroom,) 

Balmer, Prof. J. A., Horticulturist, Wash. Exp. 

Sta., Pullman, Wash. (Washington.) 
♦Barclay, F. W., Gardener, Haverford, Pa. (Bot- 
any and cultivation of Herbaceous Perennials.) 

Barnes, Charles R., Prof, of Plant Physiology, 
Univ. of Chicago, Chicago, 111. (Fertilization. 
Flower. Teratology. Has read many proofs of 
physiological subjects. ) 

Barnes, William H., Secretary Eans. State 
Hort. Soc, Topeka, Kans. (Kansas.) 

Batersdorfer, H., Dealer in florists' supplies, 
Philadelphia, Pa. (Everlasting flowers. ) 

Beach, Prof. S. A., Horticulturist, N. Y. Exp. 
Sta., Geneva, N. Y. (Com. Thinning.) 

Beadle, C. D., Botanist and horticulturist, Bilt- 
more, N. C. (Bamboo.) 

Beal, Prof. W. J., Mich. Agric. College, Agri- 
cultural College, Mich. (Grass, Has read 
proofs of many genera of grasses.) 

Beckert, Theo. F., Florist, Allegheny City, Pa. 
(BougainvilkBa.) 

•Berckmans, p. J., Pomologist and nurseryman, 
Augusta, QtSk, (Lawns for the South. Magno- 
lia. Melia, Miehelia. Persimmon. Pome- 
granate. Has read proof of many groups of 
importance in the Smith. ) 

•Bbssbt, Charles E., Prof, of Botany, Univ. of 
Nebr., Lincoln, Nebr. (Plant, Trees for the 
Plains. Has read several articles on grasses and 
native plants. ) 



Blair, Prof. J. C, Horticulturist, 111. Exp. Sta., 
Champaign, 111. (Greenhouse Glass. Illinois.) 

•Brandegee, Mrs. Katharine, Botanist, editor of 
Zoe, San Diego, Calif. (Several genera of 
Cactif as Mammillaria, MelocaetuSf Pelecyphora^ 
Pereshia, Phyllocactus, PilocereuSf Rhipsalis.) 

•Brandegee, T. S., Botanist, San Diego, Calif. 
(Nolina.) 

•Braunton, Ernest, Landscape gardener, Los 
Angeles, Calif. (Nerium^ Palms , Phcsnix, 
Pittosporum, and othei' plants cultivated in 
California, ) 
Bruckner, Nichol N., Dreer's Nursery, River- 
ton, N. J. (The article *^Fern." Many groups 
of tender ferns.) 
BuDD, J. L., Prof. Emeritus of Horticulture, Iowa 
Agric. Coll., Ames, la. (Roses for the Prairie 
States. Has read proof of Iowa and of articles 
on important fruits. ) 
BUPPUM, Prof. B. C, Horticulturist, Wyo. Exp. 
Sta., Laramie, Wyo. (Wyoming,) 

•BuRBANK, Luther, Plant- breeder, Santa Rosa, 
Calif. (Nicotunia. Has read proofs of Gladi- 
olus, etc.) 
Burnette, Prof. F. H., Horticulturist, La. Exp. 
Sta , Baton Rouge, La. (Louisiana.) 

•Burrill, T. J., Prof, of botany and horticulture, 
Univ. of 111., Urbana, 111. (Protoplasm.) 

•Butz, Prof. Geo. C, Horticulturist, Pa. Exp. 
Sta., State College, Pa. (Carnation. Penn- 
sylvania. ) 

•Cameron, Robert, Gardener, Botanic Garden of 
Harvard Univ., Cambridge, Mass. (Various 
articles and much help on rare plants, Alpinia, 
Campanula, EchinocactuSj Nemophila, Primula, 
etc.) 

•Canning, Edward J., Gardener, Smith College, 
Botanic Gardens, Northampton, Mass. (Many 
articles and much help on rare and dij^lcuU 
plants. Anthurium. Echinocactus. Epiphyllum. 
Gloxinia. Peat, Puya,) 
Card, Prof. Fred W., Horticulturist, R. I. Exp. 
Sta., Kingston, R. I. (Nebraska, Botany and 
culture of bush-fruits, as Amelanchier, Berberis, 
Blackberry, Buffalo Berry, Currant, Loganberry, 
Raspberry.) 

(V) 
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Clinkaberry, Henry T., Gardener, Trenton, 

N. J. ( Certain orchids ^ as LcBlia.) 

*CoATES, Leonard, Fruit-grower, Napa City, Calif. 

(Olive. Orange. Has helped on other fruits.) 

^Coceerell, T. D. a., Entomologist, East Las 

Vegas, N. M. (Xew Mexico.) 
♦Collins, John S., Fruit-grower, Moorestown, 

N. J. (Pear.) 
*CoNARD, Henry S., Fellow in Botany, Univ. of 

Pa., Philadelphia, Pa. {Nymphcea.) 
*CooK, O. F., Special Agent for Tropical Agri- 
culture, Div. of Botany, Dept. of Agric, Wash- 
ington, D. C. {Coffee. Paritium. Help on 
Porto Jtico.) 
Corbett, Prof. L. C, Horticulturist, W. Va. 
Exp. Sta., Morgantown, W. Va. {West Vir- 
ginia.) 
♦CouLSTON, Mrs. M. B., Formerly assistant 
editor of Garden and Forest, Ithaca, N. Y. 
( Various native plants.) 
Coulter, John M., Professor and Head of the 
Dept. of Botany, Univ. of Chicago, Chicago, 
Illinois. (Echinocactus.) 
*Cowell, Prof. John F., Dir. Buffalo Botanic 
Garden, West Seneca, N. Y. {Odontoglos- 
sum. Phormium.) 
CowEN, J. H., formerly Assistant in Horticulture, 
Colo. Exp. Sta., died 1900. {Certain Colorado 
plants, as LepachySy Leucocrinum. Verbena.) 
*Craig, John, Prof, of Extension Teaching in 
Agric, Cornell Univ., Ithaca, N. Y. {Canada. 
Gooseberry. Kale. Kohlrabi. Pomology. 
Quince. Rape. ) 
Craig, Robert, Florist, Philadelphia, Pa. {Arau- 

caria Ardisia. Codioeum.) 
Cr^ig, W. N., Gardener, North Easton, Mass. 

{Mushroom.) 
Crandall, Prof. C. S., Div. of Forestry, U. S. 
Dept. Agric, Washington, D. C. {Colorado.) 
*Culbertson, H., El Cajon Packing Co., El Ca- 
jon, Calif. {Peach.) 
CusHMAN, E. H., Gladiolus specialist, Sylvania, 
Ohio. (Gladiolus.) 
*Darlington, H. D., Wholesale florist, specialist 
in heaths and hard -wooded plants. Flushing, 
N. Y. [Epacris. Leptospermum. Pimelea. 
Has read proof of many articles on hard -wooded 
plants.) 
*Davis, K. C, Botanist, State Normal School, St. 
Cloud, Minn. (All genera in Ranuncularece^ 
e, g.f Clematis, Nigella, Pceonia, Ranunculus.) 
*Davy, J. BuRTT, Asst. Botanist, Univ. of Calif. 
Exp. Sta., Berkeley, Calif. (Acacia. Callis- 
temon. Eugenia. Eucalyptus. Maytenus. Va- 
rious MyrtacecB. Pittosporum. Psidium.) 
*Dean, James, Florist, Bay Ridge, N. Y. (A'e- 
phrolepis.) 



Deane, Walter, Botanist, Cambridge, Mass. 
(Herbarium. Has helped on various botanical 
problems.) 
*Dewey, Lyster H., Div. of Bot«ny, Dept. of 
Agric, Washington, D. C. (Mentha. Phyto- 
lacca.) 
DoRNER, Fred, Carnation specialist, Lafayette, 

Ind. (Carnation.) 
Dor8ETT,P.H. , Associate Physiologist and Patholo- 
gist, Dept. of Agric. , Washington, D.C. ( Violet.) 
*DouGLAS, Thos. H., of R. Douglas' Sons, nur- 
serymen and specialists in conifers, Waukegan, 
111. (Larix. Picea. Pseudotsuga.) 
*Dbew, E. p.. Manager Rocky River Nursery, 

Clifton Park, O. (Picea.) 

*DuGGAR, B. M., Asst. Prof, of Botany (Plant 

Physiology), Cornell Univ., Ithaca, N. Y. 

(Photosynthesis. Physiology of Plants. Pollen.) 

Dunning, D. M., Amateur, Auburn, N.Y. (Grapes 

under Glass.) 
DuPUY, Louis, Wholesale florist and specialist in 
hard-wooded plants, Whitestone, L. I. (Erica. 
Has read other articles on heath-like plants.) 
*Earle, Prof. F. S., Horticulturist, Ala. Poly- 
technic Institute, Auburn, Ala. (Alabama. 
Packing.) 
*Earle, Parker, Horticulturist, Roswell, N. M. 
(New Mexico.) 
Egan, W. C, Amateur, Highland Park, 111. 

(Eremurus. Has helped on hardy plants. ) 
^EiSELE, Jacob D., Manager of Dreer's Nursery, 
Riverton, N. J. (Cordyline. Pandanus. Has 
read proofs of several important subjects.) 
Elliott, William H., Florist, Brighton, Mass. 

(Asparagus plumosus.) 
Emery, S. M., Manhattan, Mont. (Montana.) 
Endigott, John, Bulb-grower, Canton, Mass. 

(Littonia.) 
Endicott, W. E., Teacher, Canton, Mass. (Achim- 
enes. Acidanthera. Ixia. Has made important 
corrections in many articles on bulbs.) 
Evans, Walter H., Office of Exp. Stations, Dept. 

of Agric, Washington, D. C. (Alaska.) 
Fawoett, Wm., Director Dept. Public Gardens 
and Plantations, Kingston, Jamaica. (Tropi- 
cal fruits, as Cherimoya, Marmalade Plum, Egg 
Fruit, Mango, Mangosteen, and others.) 
*Fernow, Prof. B. E., Director College of Fores- 
try, Cornell Univ., Ithaca, N. Y. (Conifers. 
Forestry. Pine.) 
FiNLAYSON, Kenneth, Gardener, Brookline, Mass. 
(Diosma. ) 
*Fletcheu, Prof. S. W., Horticulturist, Wash. 
Ex. Sta., Pullman, Wash. (Ipomcea and va- 
Hous other Convolvulacece. Helianthus and re- 
lated genera. Nemophila. Nierembergia. Nolana. 
Pollination.) 
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*FooRD, J. A., Asst. in Dairy Husbandry, Cornell 
Univ., Ithaca, N. Y. (iVeir Hampshire.) 

*Franceschi, Dr. F., Manager S. Calif. Acclima- 
tizing Ass'n, Santa Barbara, Calif. {Rare 
plants grown in S. Calif. , as Dasylirion, Fla- 
couriia^ Fouquiera, Furcrcsa, Hazardia^ Park- 
insonia, etc. Has read many proofs and made 
numerous corrections.) 
G ALLOW AT, B. T., Dir. of Office of Plant Indus- 
try, U. S. Dept. of Agric, Washington, D. C. 
(Floriculture. Has read various important 
articles. ) 

*Gannett, Frakk E., Editor, "The News,'' Ithaca, 
N. Y.; formerly Sec'y to President of the 
U. S. Philippine Commission. (Philippine 
Islands.) 

'^Garcia, Fabian, Horticulturist and Asst. Prof, 
of Horticulture, College of Agr. and Mechanic 
Arts, MesillaPark, N. M. (New Mexico.) 
Garfield, Chas. W., Horticulturist, Grand R«ip- 
ids, Mich. (Michigan.) 

*Gerakd, J. N., Amateur, Elizabeth, N. J. (Many 

articles, especially on bulbous plants, as Crocus, 

'ris, Muscari, Narcissus.) 

(iiL ETT, Edward, Nurseryman, South wick, Mass. 

(Hardy Ferns. Liparis. Has read numerous 

proofs on native plants. ) 

Gokf, Prof. E. S., Horticulturist, Wis. Exp. Sta., 

Madison, Wis. ( Wisconsin.) 
Gould, H. P., Acting Entomologist and Asst. 
Horticulturist, Md. Exp. Sta., College Park, 
Md. (Brussels Sprouts. Celeriac.) 

*GonLD, Mrs. Thos., Petunia specialist, Ventura, 

Calif. (Petunia.) 
Green, Prof. S. B., Horticulturist, Minnesota Exp. 
Sta., St. Anthony Park, Minn. (Minnesota.) 

*Green, Wm. J., Horticulturist, Ohio Exp. Sta., 
Wooster, Ohio. (Ohio. Greenhouse sub-irriga- 
tion.) 
Greene, Edward L., Prof, of Botany, Catholic 
Univ. of America, Washington, D. C. (Dode- 
cathcon.) 
Greenlee, Miss Lennie, Bulb-grower, Garden 
City, N. C. (Ixia.) 

*Greiner, T., Specialist in vegetables. La Salle, 
N. Y. (Garden vegetables, as Artichoke, Aspara- 
gus, Bean, Cress, Corn Salad, Kohlrabi, Lettuce, 
Onion, Parsley, Parsnip.) 

*Gret, Robert M., Gardener, North Easton, Mass. 
(Numerous important orchid groups, as Cypripe- 
dium, Epidendrum, Lycaste, Maxillaria, Masde- 
vallia, Odontoglossom, Oncidium, Orchid, Phola- 
nopsis.) 
Groff, H. H., Gladiolus specialist, Simcoe, Ont. 

(Gladiolus.) 
Gurnet, James, Gardener, Mo. Botanical Garden. 
St. I^uis, Mo. (Cacti.) 



*Hale, J. H., Nurseryman and pomologist. South 
Glastonbury, Conn. (Connecticut. Peach.) 

Halsted, Prof. B. D., Rutgers College, New 
Brunswick, N. J. (Diseases. Fungus.) 

Hansen, Geo., Landscape architect and botanist, 
Berkeley, Calif. (Epidendrum.) 

Hansen, Prof. N. E., Horticulturist, S. Dak. 
Exp. Sta., Brookings, S. Dak. (South Dakota.) 

Harris, Frederick L., Gardener, Wellesley, 
Mass. (Lisianthus. Medinilla.) 
*Harris, W., Acting Dir. Dept. Public Gardens 
and Plantations, Kingston, Jamaica. (Mam- 
mee Apple^ Persea, Pomelo and other tropical 
fruits.) 

Harris, W. K., Florist, Philadelphia, Pa. (Ficus 
elasticd. Help on Lilium Harrisii.) 
*Harrison, C. S., Nurseryman, York, Neb. 

(Pseudotsuga. ) 
^Hasselbring, Heinrich, First Asst. Horticultur- 
ist, N. Y. Exp. Sta., Geneva, N. Y. (Iris, and 
most orchids from Gongora to Zygopetalum.) 

Hastings, G. T., formerly Asst. in Botany, 
Cornell Univ., Ithaca, N. Y. ; now Science 
Teacher, Santiago, Chile. (Some tropical 
plants, as Berria, Bertholletia. A few grasses, 
as Hierochloe, Holcus, Hordeum. ) 
*Hatfield, T. D., Gardener, Wellesley, Mass. 
(Numerous and varied contributions, as Gesiiera, 
Gloxinia, Lachenalia, Leea, Macrozamia, (Enoth- 
era, Oxalis, Pelargonium.) 
*Hedrick, U. p., Asst. Prof, of Horticulture, 
Agricultural College, Mich. (Evaporation of 
Fruit. Prune. ) 
^Henderson & Co., Peter, Seedsmen, New York, 
N. Y. (Bulbs. Eccremocarpus. Polianthes, 
Much proof and many suggestions.) 
*Henderson, Prof. L. F., Botanist, Idaho Exp. 
Sta., Moscow, Idaho. (Phacelia.) 

Herrington, a. H., Gardener, Florham Farms, 
Madison, N. J. (Chrysanthemum coccineum. 
Hollyhock.) 
*Hew8, a. H. Manufacturer of earthen ware. 
North Cambridge, Mass. (Pots.) 

Hexamer, Dr. F. M., Editor ^^ American Agri- 
culturist," New York, N. Y. (Several biograph- 
ical sketches, as Fuller, Harris, Thurber. ) 

Hicks, G. H., late of U. S. Dept. of Agric, 
Washington, D. C. (deceased). {Seed -testing.) 

Hicks, Henry, Nurseryman, W^estport, L. I. (lA- 
gustrum. ) 

Higgins, J. E., Horticulturist and teacher, Hono- 
lulu, H. I. (Hawaiian Islands. ) 

Hill, E. G., Florist, Richmond, Ind. (Begonia.) 
*Hitchcock, a. S., Asst. Chief, Div. of Ag- 
rostology, U. S. Dept. Agric, Washington, 
D. C. (Most of the genera of grasses from 
E to Z. ) 
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HOLLISTER, E. J., Specialist in celery calture, 
Holley, Colo. {Celery,) 

H00PE8, J08IAH, Nurseryman, West Chester, Pa. 
(Hedges,) 

H0R8FORD, Fbed H., Nurseryman and specialist 
in Lilies, Charlotte, Vt. {Alpine Gardens, 
Lilium. Has read proof of many articles on na- 
tive plants and hardy herbaceous perennials,) 

HuNN, Charles E., Gardener, Cornell Exp. Sta., 
Ithaca, N. Y. (Forcing of Vegetables. Mign- 
onette, Strawberry . ) 

HuNTLET. Prof. F. A., Horticulturist, Idaho Exp. 
Sta., Moscow, Idaho. (Idaho,) 

HuTCHiNS, Rev. W. T., Sweet Pea specialist, 

Springfield, Mass. (Stoeet Pea.) 
*Irish, H. C, Horticulturist, Mo. Botanical Gar- 
den, St. Louis, Mo. (Capsicum, Lactuca, 
Pepper.) 

Jackson & Perkins Co., Nurserymen and spe- 
cialists in Clematis, Newark, N. Y. (Clem- 
atis.) 
*Jaenicke, Adolph, Manager propagating dept., 

J. L. Childs, Floral Park, N. Y. (Primula,) 
♦Jepfers, a.. Editor "Cornucopia," Norfolk, Va. 

(Kale. Potato.) 
*JoBDAN, A. T., Asst. Horticulturist, New Bruns- 
wick, N. J. (New Jersey.) 

JuNGHANNS, R. L., Poughkeepsic, N. Y. (Reseda,) 
^Kains, M. G., Horticulturist, School of Practical 
Agric. and Hort., Briar Cliff Manor, N. Y. 
(Minor vegetables, as Horse-Badish and Okra, 
Herbs, €is Hyssopus, Origanum; also (rinsing 
and Glycyrrhiza,) 

Kearney, T. H., Div. of Veg. Phys. and Path., 
Dept. of Agric, Washington, D. C. (Three 
orchid genera, Orammangis, Grammatophyllumf 
Habenaria. ) 
*Keller, J. B., Florist, Rochester, N. Y. (Many 
groups of hardy herlmceous perennials. Article 
on Herbaceous Perennials.) 
*Eel8EY, Harlan P., Landscape architect, Bos- 
ton, Mass. (North Carolina plants, as Galax, 
Leucothoe and Paronychia.) 

Kennedy, P. Beveridge, Horticulturist, Nev. 
Exp. Sta., Reno, Nev. {Many genera of grasses 
in Vols. I and II, Begonia. ) 

Kekr, J. W., Nurseryman, Denton, Md. {Mary- 
latid. Help on Plum.) 

KiFT, Robert, Florist, Philadelphia, Pa. (Cut- 
flowers, 

Kinney, L. F., Horticulturist, Kingston, R. I. 
{Celery.) 
*Knapp, Dr. S. A., Special commission U, S. 
Dept. Agric, Lake Charles, La. (Philippine 
Islands.) 

Lager & Hurrell, Orchid cultivators, Summit, 
N. J. {Cattleya.) 



*Lager, John E., Orchid specialist, Summit, N. J. 

(Oncidium. ) 
*Lake, Prof. E. R., Horticulturist, Ore. Exp. Sta., 
Corvallis, Ore. (Oregon.) 

Landreth, Burnet, Seedsman, Philadelphia, 
Pa. (David Landreth.) 

Lauman, G. N., Instructor in Hort., Cornell 
Univ., Ithaca, N. Y. {Geranium. Impatiens.) 
^Lewers, Ross, Fruit-grower, Franktown, Nev. 
(Nevada.) 

Lonsdale, Edwin, Florist, Wyndmoor, Philadel- 
phia, Pa. (Consci-vatory .) 

Lord & Burnham Co., Horticultural architects 
and builders, Irvington - on - Hudson, N. Y. 
(Greenhouse Cotistruction.) 

Lothrop & Higgins, Dahlia specialists, East 
Bridge water, Mass. (Dahlia.) 
*Lyon, T. T., Pomologist, South Haven, Mich., 

fDiedlQOO). (Pear,) 
*MgFarland, J. Horace, Horticultural printer 
and expert in photography, Harrisburg, Pa. 
{ Border . Photography . ) 
*MoKay, Prof. A. B., Prof, of Horticulture aud 
Station Horticulturist, Miss. Exp. Sta., Agri- 
cultural College, Miss. {Potato.) 

McMiLLBN, Robert, Wholesale grower of migno- 
nette, Pearl River, N. Y. (Mignonette.) 

Mo William, Geo., Gardener, Whitinsville, Mass. 

( Dipladenia. Luculia. ) 
*Macomber, J. T., Fruit-grower, Grand Isle, Vt. 
(Peach.) 

MacPherson, James, Landscape gardener, Tren- 
ton , N . J . (Euphorbia , Has read proofs of sev - 
eral orchid genera, ) 
*Manning, J. Woodward, Horticultural expert 
and purchasing agent, Boston, Mass. (Pachy- 
sandra. Pyrethrum. Hardy herbs. Has read 
proofs of many groups of peretmials.) 

Manning, Warren H., Landscape architect, 
Boston, Mass. (Herbaceous Peretmials. Rock 
GardcM.) 

Mason, Prof. S. C, Dept. of Horticulture and 
Forestry, Berea College, Berea, Ky. (Labeling. 
Layering.) 
*Mas8EY, Prof. W. F., Horticulturist, N. C. Exp, 
Sta., Raleigh, N. C. (Fig. North Carolina.) 

Mathews, Prof. C. W., Horticulturist, Ky. Exp. 
Sta., Lexington, Ky. (Kentucky.) 

Mathews, F. Schuyler, Artist, Boston, Mass. 
(Color.) 
*Mathews, Wm., Florist and orchid grower, Utica, 
N. Y. ( Variotis rare and important orchids, 
as Gongora, Grammatophyllum, lotwpsis, Lima- 
todes, Miltonia, Pholidota.) 

Maynard, Prof. S. T., Prof, of Horticulture, Mass. 
Agr. Coll., and Horticulturist, Mass. Hatch 
Exp. Sta., Amherst, Mass. {Massachusetts.) 
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*M£AI>, T. L., Horticulturist, Oviedo, Fla. (Cri- 
num. Orange, Has helped in matters of ex- 
treme southern hortundture.) 
Meehan, Joseph, Nurseryman, Germantown, 

Philadelphia, Pa. {Idesia,) 
Meredith, A. P., Gardener, South Lancaster, 
Mass. (Humea.) 

*Mi8CHE, Emil, Aset. to Olmsted Bros., Land- 
scape Architects, Brookline, Mass. (Quisqualis.) 

*MooN, Samuel C, Nurseryman, Morrisville, Pa. 
(Oak, Trees for oifiament.) 

*MoRRiLL, BoLAND, Fruit-grower, Benton Harbor, 
Mich. (Peach.) 

*M0RRI8, O. M., Associate Horticulturist, Okla. 
Exp. Sta., Stillwater, Okla. (Indian Territory 
Oklahoma,) 
MuNSON, T. v.. Nurseryman and grape hybridist, 

Denison, Tex. (Grape culture in the South,) 
MuNSOM, Prof. W. M., Horticulturist, Me. Exp. 
Sta., Orono, Me. (Maine. Vaccinium,) 

*Nehrling, H., Milwaukee, Wis. (Phoenix. Has 
helped on other plants cultivated in his garden 
at Gotha, Fla.) 

*NEWBURr, H. £., Specialist in tuberose culture. 
Magnolia, N. C. (Polianthes.) 

*Newell, a. J., Gardener, Wellesley, Mass. 
(Certain orchids, e.g., Odontoghssum,) 

*NoRTON, J. B. S., Botanical Assistant, Mo. Bo- 
tanical Garden, St. Louis, Mo. (Genera of 
Euphorhia>C€<B, Phyllanthus. Numerous botan- 
ical puzzles,) 
OosTON, Colin, Gardener and orchid cultivator, 
Kimball Conservatories, Rochester, N. Y. 
(Dendrohium,) 

•OuvER, G. W., Div. of Gardens and Grounds, 
U. S. Dept. Agric, Washington, D. C. (Many 
articles on palms, aroids, succulents and rare 
plants, and much help on proofs, Alstroemeria. 
Antaryllis, Nepenthes. Ochna. Pennisetum, 
Petrea . Sarracenia . ) 

*0lmst£D, Jr., F. L., Landscape architect. Brook- 
line, Mass. (Park.) 

*0'Mara, Patrick, of Peter Henderson & Co., 
New York, N. Y. (Potting, Has read various 
important articles, suggested contributors and 
given other help,) 
Orpet, Edward O., Gardener, So. Lancaster, 
Mass. (Many articles. Border, Cyclamen, 
Dianthus, and certain orchids.) 
Parsons, Jr., Samuel, Landscape architect, New 

York, N. Y. (Lawn,) 
Peacock, Lawrence K., Dahlia specialist, Atco, 
N.J. (Dahlia.) 

•Pennock, P. M., Horticulturist, San Juan, Porto 
Rico . ( Porto Bico . ) 

*Peter80N, Wm. a., of the firm of P. S. Peterson 
& Son, Nurserymen, Chicago, III. (Peeonia.) 



Powell, Prof. G. Harold, Horticulturist, Del. 
Exp. Sta., Newark, Del. (Cherry. Delatoare, 
Help on Peach, etc. ) 
*Powell, George T., Dir. School of Practical 
Agriculture and Horticulture, Briar Cliff 
Manor, N. Y. (Pear. Has read proofs of other 
important fruits.) 
Price, Prof. B. H., Horticulturist, Tex. Exp. 

Sta., College Station, Tex. (Texas,) 
^Prince, L. B., Pres. Board of Regents, New Mex. 
Exp. Sta., Mesilla Park, N. M. (Prince.) 
PuRDT, Carl, Specialist in California bulbs, 
Ukiah, Calif. (California native plants, as 
Brodicea^ Calochortus, Erythronium, Fritillaria,) 
*Rane, Prof. F. W., Horticulturist and Prof, of 
Horticulture, N. H. College, Durham, N. H. 
(New Hampshire.) 
Rawson, Grove P., Florist, Elmira, N. Y. (Lan- 

tana.) 
Rawson, W. W., Seedsman and market -gardener, 
Boston, Mass. (Cucumber, Lettuce.) 
*Reasoner, E. N., Nurseryman and horticulturist, 
Oneoo, Fla. (Many articles, and much help on 
extreme southern horticulture, Ccesalpinia. Cocos. 
Gttava. Kumquat, Lemon. Lime, Mango. 
Musa, Orange,) 
^Rehder, Alfred, Asst. at the Arnold Arboretum, 
Jamaica Plain, Mass. (Botany and culture of 
nwst of the hardy trees and shrubs,) 
•Roberts, Prof. I. P., Dir. College of Agric, Cor- 
nell Univ., Ithaca, N. Y. (Drainage, Fei'- 
tility. Manure, Potato.) 
♦Rolfs, Prof. P. H., Botanist, S. C. Exp. Sta., 
Clemson College, S. C. (Eggplant. Florida. 
Okra . Onion . PiYieapple . ) 
*RosE, J. N., Asst. Curator, U. S. Nat. Herb., 
Smithsonian Institution, Washington, D. C. 
( Agave . Prochnyanthes . ) 
Rose, N. Jonsson, Landscape Gardener, Dep't. 
of Park, New Y'ork, N. Y. ( Various exotics. ) 
Roth, Filibert, Asst, Prof, of Forestry, N. Y. 
State College of Forestry, Cornell Univ., 
Ithaca, N. Y. (Fa^us.) 
RowLEE, Prof. W. W., Asst. Prof, of Botany, 
Cornell Univ., Ithaca, N. Y. (Definitions, 
Liatris, Salix.) 
*RoYLE, Mrs. Emily Taplin, Asst. Ed. ^^ Rural 
New-Yorker," New York, N. Y. (Nepenthes.) 
Saroent, Prof. C. S. , Dir. Arnold Arboretum, 
Jamaica Plain, Mass. (Abies. Has read proof 
of Picea, Prunus, etc.) 
Seavet, Mrs. Frances Coplet, Landscape gar- 
dener, Brighton, 111. (Railroad Gardening.) 
*ScoTT, Wm., Florist, Buffalo, N. Y. (Important flor- 
ists * plants and flowers, as Acacia, Convallaria, 
Cyclamen, Cytisus, Smilax, Metrosideros, Peper- 
omia,Perilla,Piqueria,etc. Also Packing Flowers .) 
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Scott, Wm., Gardener, Tarrytown, N. Y. {Ber- 

tolonia and other tender foliage jilants.) 
Sempls, James, Specialist in China Asters, 

Bellevue, Pa. {Aster.) 
Sexton, Joseph, Founder of the pampas grass 

industry, Goleta, Calif. (Gynerium,) 
Bu INN, Charles H., Inspector of Experiment 

Stations, Univ. of Calif., Berkeley, Calif. 

{Californiaf Fig, Loganberry ^ Sequoia^ etc) 
Shore, Robert, Head Gardener, Botanical Dept., 

Cornell Univ., Ithaca, N. Y. (Various articles y 

as AcalyphOf Bedding, Dichorisandra, Episcea, 

littonia, Hymenophyllum,) 
*SiEBRECHT, Henry A., Florist and nurseryman, 

New York and Rose Hill Nurseries, New Ro- 

chelle, N. Y. {Much help on rare greenhouse 

plan tSj particularly orchids and palms . Dracama . 

licus. Fuchsia. Gardenia. Ixora. Lapageria. 

Laurus. Nerium. Nepenthes. Fuya.) 
Simonds, O. C, Landscape Gardener, Buena Ave., 

Chicago, 111. {Landscape Cemeteries.) 
Slingerland, Prof. M. V., Asst. Prof. Economic 

Entomology, Cornell Univ., Ithaca, N. Y. 

{Insecticides, Insects. ) 
Smith, A. W., Americus, Ga. {Cosnws.) 
Smith, Elmer D., Chrysanthemum specialist, 

Adrian, Mich. {Chrysanthemum.) 
*Smith, Irving C, Market -gardener. Green Bay, 

Wis. {Onion. Help on Kohl-Rahi, etc.) 
*Smith, Jared G., Dir. Hawaiian Exp. Sta., Hono- 
lulu, H. I. {Nearly all palms. Various other 

genera f as Centaurea, Cerastium^ Cotyledon.) 
Spencer, John W., Fruit-grower, Westfield, Chau- 
tauqua Co., N. Y. {Grapes in the North. Help 

on important fruits.) 
Starnes, Prof. Hugh N., Prof, of Agriculture and 

Horticulture, Univ. of Georgia, Athens, Ga. 

{Georgia. Sweet Fotato.) 
♦Steele, E. S., Div. of Botany, U. S. Dept. Agric, 

Washington, D. C. {Perfumery Gardening.) 
Stinson, Prof. John T., Dir. Mo. Fruit Exp. Sta., 

Mountain Grove, Mo. (Arkansas.) 
Strong, Wm. C, Nurseryman, Waban, Mass. 

{Kenrick.) 
*Stubb8, W. C, Dir. La. Exp. Sta., Baton Rouge, 

La. {Orange.) 
*Stubenrauch, Arnold v., Fellow in Horticulture, 

Cornell Univ., Ithaca, N. Y. {Olive. Plum in 

California. Pilocarpus. Pimclca. Platycodon.) 
*Taber, G. L., Nurseryman, Glen St. Mary, Fla. 

{Persimmon.) 
Taft, Prof. L. R., Horticulturist, Mich. Agric. 

College, Agricultural College, Mich. {Greeti- 

house Heating. Hotbeds.) 
*Taplin, W. H., Specialist in palms and ferns, 

Holmesburg, Philadelphia, Pa. {Culture of 

many palms, feigns and foliage plants.) 



*Taylor, Frederic W., Dir. Dept. of Horticul- 
ture, Pan American Exposition, Buffalo, N. Y. 
{Nebraska.) 
*Taylor, Wm. a., Asst. Pomologist, Div. of Po- 
mology, Dept. of Agric, Washington, D. C. 
{Various articles on nuts, as Hickory, Pecan.) 
Thilow, J. Otto, of H. A. Dreer, Inc., Philadel- 
phia, Pa. {Leek. Muskmelon.) 
Thompson, C. H., formerly Asst. Botanist, Mo. 
Botanical Garden, St. Louis, Mo. {Some genera 
of cacti, as Echinocereus, Epiphyllum.) 
Thorburn & Co., J. M., Seedsmen, New York, 
N. Y. {Hyacinth. Have read many proofs of 
bulbs, annuals, vegetables, herbs, etc.) 
♦TouMEY, Prof. J. W., Yale Forestry School, New 
Haven, Mass. {Arizona. Date. Opuntia. 
Boot- Gulls.) 
Tracy, S. M., Horticulturist, Biloxi, Miss. {Mis- 
sissippi.) 
*Tracy, Prof. W. W., Seedsman, Detroit, Mich. 
{Cabbage. Lettuce. Michigan. Pea. Radish.) 
*Trelease, Dr. Wm., Dir. Mo. Botanical Gar- 
den, St. Louis, Mo. {Certain desert plants of 
the lily family, as Aloe, Apicra, Gasteria, 
Haworihia. Oxalis. Yucca.) 
*Tricker, Wm., Specialist in aquatics, Dreer 's 
Nursery, Riverton, N. J. {Aquarium. Most 
Aquatics, as Limnanthemum, Limnocharis, Nym- 
phcea, Nelumbo, Ouvirandra, Victoria, etc.) 
*Troop, Prof. James, Horticulturist, Ind. Exp. 
Sta., Lafayette, Ind. {Indiana. Persimmon.) 
Turner, Wm., Gardener, Oceanic, N. J. {Forc- 
ing of Fruits. Mushroom. ) 
Tuttle, H. B., Cranberry -grower. Valley Junc- 
tion, Wis. [Cranberry.) 
*Underwood, Prof. L. M., Columbia University, 

New York, N. Y. {Botany of all ferns.) 
*Van Deman, H. E., Pomologist, Parksley, Va. 
(Date. Nut Culture.) 
Vaughan, J. C, Seedsman and florist, Chicago 

and New York. ( Christmas Greens. ) 
ViCK, James, Horticulturist, Rochester, N. Y. 

( Malvaviscus . Melo thria.) 
Voorhees, Prof. Edward B., Dir. N. J. Exp. Sta., 
New Brunswick, N. J. (Fertilizers.) 
*Waldron, Prof. C. B., Horticulturist, N. Dak. 
Exp. Sta., Fargo, N. Dak. {North Dakota.) 
Walker, Prof. Ernest, Horticulturist, Ark. Exp. 
Sta., Fayetteville, Ark. {Annuals. Basket 
Plants. Heliotrope. Watering.) 
*Ward, C. W., Wholesale florist. Queens, L. I. 

{Pelargonium. Help on carnation.) 
*Watrous, C. L., Nurseryman and pomologist, 
Des Moines, la. {lotca. Pear. ) 
Watson, B. M., Instructor in Horticulture, Bus- 
sey Inst., Jamaica Plain, Mass. (Colchicum. 
Cuttage. Forcing Hardy Plants. House Plants.) 
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Watts, R. L., formerly Horticulturist of 
Tennessee Exp. Sta. Scalp Level, Pa. 
{Tennessee.) 
*Waugh, Prof. P. A., Horticulturist, Vt. Exp. Sta., 
Burlington, Vt. {Beet, Carrot. Cucumber, 
Greens. Lilium. Plum. Salad Plants, Ver- 
mont. ) 
* Webber, Herbert J., In charge of Plant Breed- 
ing Laboratory, Div. of Veg. Phys. and Path., 
Dept. of Agric, Washington, D. C. {Citrus. 
Pomelo, Murraya and other citrous genera. 
Plant- Breeding . ) 

Wellhousk, Col. Fred, Fruit-grower, Fair- 
mount, Kans. {Kansas.) 
•Wheeler, C. F., Asst. Prof, of Botany, Michi- 
gan Agric. College, Mich. (Pyrola.) 

Wheeler, H. J., Chemist, R. I. Exp. Sta., 
Kingston, R. I. {Lime.) 

Whitney, Milton, Chief. Div. of Soils, Dept. 
of Agric, Washington, D. C. {Irrigation, 
Soils.) 

Whitten, Prof. J. C, Horticulturist, Mo. Exp. 

Sta., Columbia, Mo. {Missouri.) 
*Whyte, R. B., Amateur, Ottawa, Ont. {Hemero- 
callis. Lilium. Narcissus. Papaver.) 



*Wickson, Edward J., Prof, of Agricultural Prac- 
tice, Univ. of Calif., and Horticulturist, Calif. 
Exp. Sta., Berkeley, Calif. {Almond, Apricot, 
Cherry, Grape, Lemon, Lime, Nectarine, Pear, 
etc., in California.) 

*Wiegand, K. M., Instructor in Botany, Cornell 
Univ., Ithaca, N. Y. {Coreopsis. Cordyline, 
Cyperus. Draccena. Juncus. Lysimachia. Musa, 
Myosotis. Potentilla, Scirpus.) 
WooLSON, G. C, Nurseryman, Specialist in hardy 
herbaceous perennials, Passaic, N. J. {Mer- 
tensia. Has read numerous proofs.) 
WORTMAN, S. W., Mushroom -grower, Iselin, N. J. 
{Mushroom.) 

*Wright, Charles, Fruit-grower, Seaford, Del. 
{Peach. Help on Delaware.) 
Wyman, a. p., Asst. to Olmsted Bros., Landscape 
Architects, Brookline, Mass. {Dirca, Epigcea, 
Exochorda, Halesia, Hypericum, Kerria, Liquid- 
ambar, and other hardy trees and shrubs. Also 
Lathyrus, lAipinus.) 

♦Yeomans, L. T., Fruit-grower, Walworth, N. Y. 
{Pear, Help on Evaporation of Fruits.) 

*Zirnoiebel, Dents, Florist, Needham, Mass. 
{Pansy.) 



II. PARTIAL LIST OF THOSE WHO HAVE ASSISTED BY BEADING PEOOF, AND 

IN OTHER WAYS 



Allen, R. C, Fruit-grower, Bonita, Calif. 
{Olive.) 

Alverson, a. H., Specialist in cacti, San Ber- 
nardino, Calif. {Cacti.) 

Ball, C. D., Wholesale florist, Holmesburg, Phila- 
delphia, Pa. {Pahns and decorative plants.) 

Barker, Charles, Fruit-grower, Milford, Del. 
{Peach.) 

Barker, Michael, Editor ^American Florist,'' 
Chicago, 111. {Many suggestions.) 

Bassett & Son, Wm. F., Nurserymen, Hammon- 
ton, N. J. {Native plants, as Hibiscus.) 

Berger & Co., H. H., New York, N. Y. (Japa- 
nese and Califomian plants. ) 

Bbtscher C, Florist, nurseryman and seeds- 
man, Canal Dover, Ohio. {Gladiolus.) 

Blanc, A., Seedsman and plantsman, Philadel- 
phia, Pa. {Cacti. Canna. Novelties.) 

BoARDUAN, S. L., Sec. Maine Hort. Soc, Augusta, 
Me. {Maine. ) 

Brackett, Col. G. B., Pomologist, Dept. of Agric, 
Washington, D.C. {Hicoria. Hickory. Juglans.) 

Bregk & Sons, Joseph, (Corporation), Seedsmen, 
Boston, Mass. {Portrait of Joseph Breck.) 

Brbese, J. S., Fayetteville, N. C. {North Caro- 
lina.) 



Brotherton, Wilfred, Mich. Wild Flowers, 
Rochester, Mich. {Native hardy herbaceous 
perennials.) 

Brown, O. H., Bordentown, N. J. {Aquatics.) 

BuDLONG & Son Co., J. A., Manufacturers of 
pickles and vinegar. Market -gardeners. Provi- 
dence, R. I. {Cucumber. Martynia.) 

Bush & Sons, Bushberg, Mo. {Grapes.) 

Caldwell, Geo. C, Prof, of Agric. Chemistry, 
Cornell Univ., Ithaca, N. Y. {Fertility. Ferti- 
lizers. Lime.) 

Clark, Miss Josephine A., Librarian, Dept. of 
Agric, Washington, D. C. {Information as to 
species after the date oj Index Kewensis.) 

Clark, J. C, Dreer's nursery, Riverton, N. J. 
{Pansy.) 

Clinton, L. A., Asst. Agriculturist, Cornell Exp. 
Sta., Ithaca, N. Y. {Lime.) 

CoviLLE, Frederick V., Botanist, Dept. of Agric, 
Washington, D. C. {Juniperus. Suggestions in 
various matters. ) 

Cranefield, Frederic, Asst. Horticulturist, 
Wisconsin Exp. Sta., Madison, Wis. {Irri- 
gation.) 

Dailledouze Bros., Wholesale florists, Flatbush, 
Brooklyn, N. Y. {Mignonette.) 
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Dailet, Charles L., Fruit-grower, Salem, Ore. 
(Prune,) 

Danby, Charles E., Prune-grower, Salem, Ore. 
{Prune.) 

Dandridge, Mrs. Danske, Amateur, Shepherds- 
towD, W. Va. {Hardy plants.) 

Darlington, E. D., Superintendent of Trials, 
Fordhook Experimental Farm, Doylestown, Pa. 
{Pea.) 

Davenport, Geo. E., Botanist, specialist in ferns, 
Medford, Mass. {Several genera of ferns.) 

Dat, Miss Mart A., Librarian, Gray Herbarium of 
Harvard Univ. , Cambridge, Mass. (Bare books. ) 

Devron, Dr. G., Amateur in bamboos. New Or- 
leans, La. {Bamboo.) 

Dock, Miss M. L., Lecturer on plant life, for- 
estry and village improvement, Harrisburg, 
Pa. (Bar tram.) 

DoscH, H. E., Sec'y State Board of Hort., 
Hillsdale, Ore. (Oregon.) 

Downer's Sons, J. S., Fruit-growers, Fairport, 
Ey. (Kentucky.) 

Dreer, Henrt A. (Inc.), Seedsmen and Plants- 
men, Philadelphia, Pa. (Many and varied 
services, especially in aquatics, ferns, foliage 
plants and rare annuals.) 

Elliot, J. Wilkinson, Landscape architect, 
Pittsburg, Pa. {Kochia, Oak, and some herba- 
ceous perennials.) 

Ellwanger & Barry, Nurserymen, Rochester, 
N. Y. (Hardy plants.) 

Fields, John, Dir. Agr. Exp. Sta., Stillwater, 
Okla. ( Oklahoma) . 

Fisher, Dr. Jabez, Fruit-grower, Fitohburg, 
Mass . ( Massachusetts. ) 

Ganong, W. F., Prof, of Botany, Smith College, 
Northampton, Mass. (Cacti, and many sugges- 
tions.) 

GiFroRD, John C, Asst. Prof, of Forestry, Col- 
lege of Forestry, Cornell Univ., Ithaca, N. Y. 
(Poinciana.) 

Goodman, L. A., Fruit-grower, Kansas City, Mo. 
(Missouri.) 

Halliday, Bobt. J., Florists, Baltimore, Md. 
( Asalea . Camellia . ) 

Harris, J. S., Fruit-grower, La Crescent, Minn. 
(Minnesota.) 

Heiges, S. B., York, Pa. {Pennsylvania.) 

Heiss, J. B., Florist, Dayton, Ohio. {Palms.) 

Heller, A. A., Botanist, Lancaster, Pa. (Porto 
Bico.) 

Hewson, Wm., Orchid grower for Wm. Scott, 
Buffalo, N. Y. {Odontoglossum. Oncidium.) 

Hill, Robert T., U. S. Dept. Agric, Washing- 
ton, D. C. (Porto Bico.) 

HosMER, A. W., Botanist, Concord, Mass. (Po- 
ly gala. ) 



Hutt, H. L., Prof, of Horticulture, Ont. Agric. 
College, Guelph, Ont. (Kale. Kohlrabi.) 

Jack, Mrs. Annie L., Chateuguay Basin, Prov. 
Que. (Native plants.) 

Jennings, E. B., Specialist in pansies. South- 
port, Conn. (Pansy,) 

Jones, Rev. C. J. K., Los Angeles, Calif. (Vari- 
ous Calif omian plants.) 

Jordan, Dr. W. H., Dir. N. Y. Exp. Sta., 
Geneva, N. Y. (Fertility. Fertilisers.) 

Kedzie, Dr. R. C, Prof, of Chemistry, Mich. 
Agrio. College, Agricultural College, Mich. 
(Fertility. Fertilizers. Lime.) • 

*KiN0, F. H., Prof, of Agricultural Physics, Univ. 
of Wisconsin, Madison, Wis. {Irrigation, 
Mulching, etc.) 

Latham, A. W., Secretary Minn. Hort. Soc, 
Minneapolis, Minn. (Minnesota.) 

Leib, S. F., Prune-grower, San Jos^, Calif. 
(Prune.) 

LiNDLEY, J. Van, Nurseryman, Pomona, N. C. 
(North Carolina.) 

Lupton, J. M., Market -gardener, Gregory, L. I. 
(Cabbcige.) 

Lyon, Wm. S., Census Bureau, Washington, D. C. 
(Palms.) 

MaoDowell, J. A., Nurseryman, City of Mexico, 
Mex. (Cacti.) 

Macfarlane, Prof. J. M., Dir. U. of P. Botanic 
Garden, Philadelphia, Pa. (Nepentfies. Pin- 
guicula.) 

Mackenzie, R. R., Secretary J. M. Thorburn 
& Co., New York, N. Y. (Majiy important bulbs.) 

Makepeace, A. D., Cranberry -grower. West 
Barnstable, Mass. (Cranberry.) 

Manda, W. a., Horticultural expert. South 
Orange, N. J. (Orchid pictures.) 

Manning, Jacob W., Nurseryman, Reading, Mass. 
(Dried specimens of herbaceous perennial plants .) 

Manning, Robert, Sec. Mass. Hort. Soc, Bos- 
ton, Mass. (Biographical sketches. Horticul- 
ture.) 

Maxwell Bros., Fruit-growers, Geneva, N. Y. 
(Quince.) 

May, John N., Florist, Summit, N. J. (Florists* 
Flowers. ) 

McDowell, Prof. R. H., Agriculturist and hor- 
ticulturist, Nev. Exp. Sta., Reno, Nev. (Ne- 
vada, ) 

McTear, John, Gardener, Montecito, Calif. 
(Some plants cult, in Calif.) 

Meehan, Thos., Nurseryman, Germantown, Pa. 
(TJie article ^^Horticulture.") 

Meriam, Dr. Horatio C, Salem, Mass. (Pmonia. 
Papaver. ) 

Miller, E. S., Specialist in bulbs. Floral Park, 
L. I. (Ma7iy articles on bulbs.) 
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Moon, Wm. H., Nurseryman, Morrisville, Pa. 

{Pennsylvania.) 
MoORHEAD, James B., Specialist in Cacti, Cactus 

Farm, Moorhead, Tex. (Cacti.) 
Moses, Wallace R., Pniit- grower. West Palm 

Beach, Fla. {Orange. Pineapple.) 
MUDGE, W. S., Hartland, N. Y. (Muskmelon.) 
Namz & NsuNER, Florists, seedsmen, and nur- 
serymen, LouisYille, Ky. (Kentucky.) 
Nash, Geo. V., Asst. N. Y. Bot. Garden, Bronx 

Park, N. Y. (Oenera of grasses.) 
Nickels, Miss Anna B., Specialist in Cacti, 

Laredo, Tex. (Certain genera of Cacti.) 
Ohmer, Nicholas, Fruit-grower, Dayton, Ohio. 

(Ohio.) 
Parsons, Samuel B., Nurseryman, Flushing, 

L. I. (The articles '^Horticulture'' and '^ Po- 
mology.*' 
Pekdergast, W. W., Pres. Minn. Hort. Soc, 

Hutchinson, Minn. (Minnesota.) 
Pericat, Alphonse, Gardener, West Philadel- 
phia, Pa. (LcBliocattleya.) 
PiERSON, F. R., Nurseryman, Tarrytown-on- 

Hudson, N. Y. (Bulbs.) 
Rag AN, W. H., Div. of Pomology, Dept. of Agric, 

Washington, D. C. (Indiana.) 
Re A, Frederic J., Nurseryman, Norwood, Mass. 

(Polemonium.) 
Rebmann, Jeremiah, Lincoln, Nebr. (Philippine 

Islands.) 
Rider, Prof. A. J., Philadelphia, Pa. (Cranberry.) 
Robinson, Prof. B. L., Curator Gray Herbarium 

of Harvard Univ., Cambridge, Mass. (Various 

articles on native plants.) 
Robinson, John, Author of ^^ Ferns in their Homes 

and Ours," Salem, Mass. (Several articles of% 

ferns.) 
Rock, John, Fruit-grower, Niles, Calif. (Plum. 

Prune.) 
Ross, J. J., Fruit-grower, Seaford, Del. (Petich.) 
Sander & Co. (A. Dimmock, Agent), New York, 

N. Y. (Becent importations, particularly or- 
chids and palms.) 
Sandiford, Robert, Specialist in pelargoniums, 

Mansfield, Ohio. (Pelargonium.) 
Sohulthbis, Anton, Florist, College Point, N. Y. 

( Woody plants from Australia and the Cape, as 

Erica.) 
Sooon, C. K.,. Fruit-grower, Geneva, N. Y. 

(Cherry.) 



Scribner, F. Lamson, Agrostologist, Dept. of 

Agric . , Washington , D . C . ( Genera of grasses . ) 
Sears, Prof. F. C, School of Horticulture, 

Wolfville, Nova Scotia. (Canada.) 
Shady Hill Nursery Co., Boston, Mass. 

(Herbaceous perennials.) 
Shaw, Thos., Prof, of Animal Husbandry, Univ. of 

Minn., Minneapolis, Minn. {Medicago. Meli- 

lotus.) 
Shinn, J. C, Fruit-grower, Niles, Calif. (Pear.) 
SiEVERS, John H., Specialist in pelargoniums, 

San Francisco, Calif. (Pelargonium.) 
Slaymaker, a. W., Fruit-grower, Camden, Del. 

(Delaware.) 
Small, JohnK., N. Y. Botanical Garden, Bronx 

Park, N. Y. (Polygmium.) 
SoLTAV, Chris., Grower of pansy seed, Jersey 

City, N. J. (Pansy.) 
Stanton, Geo., Ginseng specialist. Summit, 

N. Y. (Crinseng.) 
Steele, W. C, Horticulturist, Switzerland, Fla. 

(Orange, etc.) 
Storrs & Harrison, Nurserymen, Painesville, 

Ohio. (Various plants.) 
Sturtevant, Edmund D., Specialist in aquatics, 

Station E., Los Angeles, Calif. (Aquatics.) 
Suzuki & Iida, Yokohama Nursery Co., New 

York, N. Y. (Japanese plants.) 
Thompson, Mrs. J. S. R., Spartanburg, S. C. 

{Perfumery Oardening.) 
Thurlow, T. C, Nurseryman and specialist in 

paaonies. West Newbury, Mass. (Pceonia.) 
Todd, Frederick G., Landscape architect, Mon- 
treal, P. Q. (Hardy trees and shrubs.) 
Troth, Henry, Photographer of plants and 

landscapes, Philadelphia, Pa. ( Photography.) 
Vick's Sons, James, Seedsmen, Rochester, N. Y. 

( Various plants.) 
Webb, Prof. Wesley, Dover, Del. (Delaware.) 
Wedge, Clarence, Fruit-grower, Albert Lea, 

Minn. (Minnesota.) 
Whilldin Pottery Co., Philadelphia, Pa. (Pots.) 
White, J. J., Cranberry- grower. New Lisbon, 

N. J. (Cranberry.) 
WiLLARD, S. D., Nurseryman, Geneva, N. Y. 

(Important fruits, as Cherry.) 
WiTTBOLD Co., The Geo., Florists, Chicago, III. 

(Palms and ferns. Nephrolepis ffittboldi.) 
Young, B. M., Specialist in nut culture, Morgan 

City, La. (Pecan.) 



ABBREVIATIONS 



/. OF GENERAL EXPRESSIONS 

cult cultivated, etc. 

diam diameter 

E east. 

// feet. 

in inches 

N north. 

S south. 

trap tropics, tropical. 

W west. 

//. OF BOTANICAL TERMS 

fi flower. 

fls , ^, flowers. 

fid flowered. 

fr fruit. 

h height. 

//. leaf. 

Ift leaflet. 

Iv8 leaves. 

8t stem. 

8ts stems. 

syn synonym. 

var variety. 

///. OF BOOKS AND PERIODICALS 

To aid the student in the verification of the 
work, and to introduce him to the literature of the 
various subjects, citations are made to the por- 
traits of plants in the leading periodicals to 
which the American is most likely to have access. 
These references to pictures have been verified as 
far as possible, both in the MS. and in the proof. 
A uniform method of citation is much to be de- 
sired, but is extremely difficult, because periodi- 
cals rarely agree in methods. With great reluc- 
tance it was decided to omit the year in most 
cases, because of the pressure for space, but the 
student who lacks access to the original volumes 
may generally ascertain the year by consulting the 
bibliographical notes below. 

An arbitrary and brief method of citation has 
been chosen. At the outset it seemed best to indi- 
cate whether the cited picture is colored or not. 
This accounts for the two ways of citing certain 
publications containing both kinds of pictures, 
as The Garden, Revue Horticole, and Gartenflora. 



The flgures given below explain the method of 
citation, and incidentally give some hints as to 
the number of volumes to date, and of the number 
of pages or plates in one of the latest volumes. 

A few works of the greatest importance are 
mentioned elsewhere by way of acknowledgment 
(p. xv). The standard works on the bibliography 
of botany are Pritzel's Thesaurus and Jackson's 
Guide to the Literature of Botany ; also, Jackson's 
Catalogue of the Library of the Royal Botanie 
Gardens, Kew. 



A.F. 



A.G. 



B. 



B.B. 



B.F. 
B.H, 



B.M. 



B.R. 



D. 



Em. . 
F. . . 



F.C. 



The American Florist. Chicago. A trade 
paper founded August 15, 1885. The vol- 
umes end with July. Many pictures re- 
peated in ** Gng. " ( 14 : 1524=vol. and page. ) 

American Gardening. New York. Represents 
14 extinct horticultural periodicals, includ- 
ing The American Garden (1888-1890). 
Founded 1879 ( f ) ( 20 : 896=vol. and page . ) 

The Botanist. Edited by Mannd. No years 
on title pages. Founded 1839. 8 vols., 
50 colored plates in each vol. (8:400= 
vol. and col. plate.) Cumulative index. 

Britton & Brown. An Illustrated Flora of 
the Northern U. S., etc. New York. 
1896-1898. (3:588=vol. andpage.) 

See F. 

La Belgique Horticole. Ghent. 35 vols. 
(1851-1885.) 

Curtis* Botanical Magazine. London. 
Founded 1787. The oldest current peri- 
odical devoted to garden plants. The 
vol. for 1899 is vol. 125 of the whole 
work. Index to first 107 volumes by E. 
Tonks. London. (7690=col. plate.) 

Botanical Register (1815-1847). Vols. 1-14 
edited by Edwards: vols. 15-33 by Lind- 
ley. In vols. 1-23 the plates are num- 
bered from 1-2014. In vols. 24-33 they 
are numbered independently in each vol. 
There are 688 plates in vols. 24-33. "An 
Appendix to the First Twenty -three Vol- 
umes" (bound separately or with tho 
25th vol.) contains an index to the first 
23 vols. An index to vols. 24-31 may bo 
found in vol. 31, (33:70=vol. and "col. 
plate. ) 

Dana. How to Know the "Wild Flowers. 
New York. 1893. (298=page.) 

Emerson, G. B. Trees and Shrubs of Mas- 
sachusetts. Boston. 2 vols. 149 plates. 

The Florist. London. 1840-1884. (1884: 
192=year and page pp. col. plate. ) Editors 
and title pages changed many times. 
Known as the Florist, Florist's Journal 
and Florist and Pomologist. Sometimes 
improperly called British Florist. 

Floral Cabinet. Knowles & Westcott. Lon- 
don. 1837-1840. (3:137 vol. and coL 
plate). 



(xiv) 
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F.£. . . . The Florists' Exchange. New York. A 
trade paper, whose pictures sometimes 
are repeated in **A.G." Founded Dec. 8, 
1888. ( 11 : 1298=yol. and page. } 

F.J. . . . See F. 

F.M. . . . Floral Magazine. London. Series I. 1861- 
1871, 8yo. Series II. 1872-1881, 4to. 
(1881:450=7ear and col. plate.) 

F.P. . . . See F. 

F.R. . . . Florists* Review. Chicago. A trade paper. 
Vol. 1, Dec. 2, 1897, to May 26, 1898. Two 
vols, a year. (4:660^yol. and page.) 

F. S. . . .Flore dea Serres. Ghent. (1845-1880.) 

Inconsistent in numbering, but the plate 
numbers are always found on the plate 
itself or on the page opposite. Valuable 
but perplexing indexes in vols. 15 and 19. 
(23 :2481s vol. and col. plate.) 

G. C. . . . The Gardeners' Chronicle. London. Se- 

ries I. (1841-1873) is cited by year and 
page. Series II. or « New Series" (1874- 
1886), is cited thus: II. 26:824aBserie8, 
volume and page. Series III. is cited 
thus: III. 26:416. Two vols, a year, be- 
ginning 1874. A select index is scattered 
through 1879 and 1880. Consult II. 
12:viii (1879), and similar places in sub- 
sequent vols. 

O. F. . . . Garden and Forest. New York. 1888-1897. 
(10: 518= vol. and page.) 

G.M. . . . Gardeners* Magazine. London. Ed. by 
Shirley Hibberd. Founded 1860. Vols. 
31-42 are cited. (42:872=yol. and page.) 

On. . . . The Garden. London. Founded 1871. Two 
vols, a year. (56 :1254s vol. and col. 
plate. 56, p. 458svol. and page contain- 
ing black figure.) An Index of the first 
20 vols, was separately published. Com- 
plete Index of Colored Plates to end of 
1887 in vol. 54, p. 334. 

Gng. . . . Gardening. Chicago. Founded Sept. 15, 
1892. Vols, end Sept. 1. (7:384=vol. 
and page.) 

Gt Gartenflora. Berlin. Founded 1852. (Gt. 

48 :1470s vol. and col. plate. Gt. 48, p. 
670s vol. and page containing black 
figure.) 

G.W.P. . . Goodale's Wild Flowers of America. Bos- 
ton, 1886. ( oOscol. plate. ) 

HBK. . . Humboldt, Bonpland & Eunth. Nova 
Genera et Species, etc. Paris. 1815-25. 
7 vols. , Folio. 

LH. . . . L'lllustrationHorticole. Ghent. (1854-1896.) 
(43 :72s vol. and col. plate. ) The volumes 
were numbered continuously, but there 
were 6 series. Series I.s 1854-63. Se- 
ries II.=:1864-69. Series 111.^1870-80. 
Series IV. = 1881-86. Series V. « 1887- 
93. Series VI.sl894-96. The plates 
were numbered continuously in the first 
16 vols, from 1 to 614: in vols. 17-33 
they run from 1 to 619: in series V. from 
1 to 190: in Series VI. they begin anew 
with each vol. Valuable indexes in vols. 
10 and 20. Series V. in 4to, the rest 8vo. 

J.H. . . . Journal of Horticulture. London. Founded 
in 1848 as The Cottage Gardener. Series 
III. only is cited, beginning 1880. (III. 
39:504»series, vol., page.) 



K.W. . . .See F. C. 

L In vol. 1 of this work, sometimes means 

Lindenia, sometimes Lowe's Beautiful 
Leaved Plants . See " Lind . " and " Lowe. '' 

L.B.C. . . The Botanical Cabinet. Loddiges. 1817- 
33. 100 plates in each vol. Complete 
index in last vol. (20:2000svol. and col. 
plate. ) 



Lind. . . . Lindenia, Ghent. Founded 1885. Folio. 
Devoted to orchids. 

Lowe . . . Beautiful Leaved Plants. E. J. Lowe and 
Howard. London. 1864. (60scol. plate./ 

M A. B. Freeman-Mitford. The Bamboo Gar- 
den. London. 1896. (224spage.) 

M.D.G. . . M511er*s Deutsche GKrtner-Zeitung. Erf urt. 
Founded 1886. ( 1897 :425syear and page. ) 

Mn. . . . Meehan's Monthly. Germantown, Phila- 
delphia. Founded 1891. (9:192 s vol. 
and page opposite col. plate.) 

N Nicholson. Dictionary of Gardening. Vols. 

1-4 (1884-1887). Vol. 5_in preparation. 

P.F.G. . . Lindley & Paxton. Flower Garden. Lon- 
don. 1851-53. 3 vols. 4to. 

P.G. . . . Popular Gardening. Buifalo. 188&-^. 
(5:270= vol. and page.) 

P.M. . . . Paxton's Magazine of Botany. London. 
1834-49. 1(16:376 = vol. and page oppo- 
site col. plate.) Vo^ 15 has index of first 
15 vols. 

R Reichenbachia. Ed. by Fred. Sander. Lon- 
don. Founded 1886. Folio. 

R.B. . . . Revue de 1 'Horticulture Beige et Etrang^re 
Ghent. Founded 1875? (23:288= vol. and 
page opposite col. plate. ) In the first vol. of 
the Ctclopedia "R.B." sometimes means 
Belgique Horticole, but the confusion is 
corrected in later vols., where Belgique 
Horticole is abbreviated to *^B.H." 



R.H. 



Revue Horticole. Dates from 1826, but 
is now considered to have been founded in 
1829. ( 1899 :596=year and page opposite 
col. plate. 1899, p. 596syear and page 
opposite black figure. ) 



Schneider. 
London. 
1893. 



The Book of Choice Ferns. 
In 3 vols. Vol. 1, 1892. Vol. 2, 



S.B.F.G. . Sweet British Flower Garden. London. 
Series I., 1823-29, 3 vols. Series II., 
1831-38, 4 vols. 

S.H. . . . Semaine Horticole. Ghent. Founded 1897. 
(3:548=year and page.) 

S.M. . . . Semaine Horticole. Erroneously cited in 
this fashion a few times in first vol. 

S.S. . . . Sargent. The Silva of North America. 
13 vols. Vol. 1, 1891. Vol. 12, 1898. 
(12:620= vol. and plate, not colored.) 

S.Z. . . . Slebold & Zuccarini. Flora Japonica. Vol. 
1, 1835-44. Vol. 2 by Miquel, 1870. 
(2:150=vol. and plate.) 

V. or V.M. Vick's Magazine. Rochester, N. Y. Founded 
1878. Vols, numbered continuouslv 
through the 3 series. Vols, begin with 
Nov. (23:2;"50=vol. and page.) Some- 
times cited as "Vick." 



0% Additional abbreviations and explanations will be found in the introductory pages of Vol, I, 



Cyclopedia of American Horticulture 



IABALUS. See Prtnanlhei. 

amOtUA (Kul van NngeK, Ute profefflor of bot- 
any (kl Hanith). Oiitierdtm. About half a dOESD 
tropir^ American herbs allieU to Achlmenes. but the 
flft. jkETUL^ed oLtfmateLy in a leafleBS termlaaL panlcte 
(in Aebimeaes the lis. are axlllao'l. Becauiie of the 
paoleled flowers, Nngellas aro very ornaniental plants. 
They are warmbouse nubjeetK. propagating by stolon* 
or offset*. In cnltiration tbe plants are ofI«ner Palleil 
Oesneriaa than Niegetlas, but they ar^ dlstlngaisbeil 
from that genan in usually having an annular or ring- 
ers usually none. NiegellM hybridize 



lubed disk. 1 
with othpr Gi 
Nngello-Arhli 



t knowi 



n the poU i 



which 



. 10:987-8) as 

L. H. B. 
en under Gei- 
ould be stored 
ni. It ia I " " 



plan to keep any bulb.n ur tubers of the Gesneriscete in 
dry land in a dry store-room. After being well ripened, 
Nngella bulbs should he kept in Che greenbouKe ~ " 
the benchefl. Keep them out of tbe drip, but 
them occasionally. t. D. Hattii 

A. Fli. «*arly learUt, or frnVfc-red, marli-rf 
irftite. 

dnnabutiift, Llnd. [Oetniria einnabaritia , L 
Fine winter-blooraing plant. IS-2 ft. tall, aoU-i 
Iva. round-ovate and cordate, c re n ale -dentate, tht 
green, with red or purplish hairs^ fla. about 1 



plant, allied to N. uhrins. Mei. F.S. 2;pl. 4. for AprlL-iT. 

red. Tellow-ipotled* Iniilde. R.H. 1W«. p. IH and 'ml. plats. 
Fnr plrtoru ot varieties and h;brtdi. sm F.S. 1«:107I-2; 10. 
WT-8. L. H. B. 

nXOELIO-ACHIMEBES Is a trade name mentioned 

NAHSlHA IJapaneae name). Btrberidicta. A 

small, tender shrub, ivlth bright red or white berries, 
said to be cult, in every little garden hi Japan, "At a 
distance, saya Kienipfer. it has a reed-]ike appearance, 
many simple stems aptnnging up from tbe same rout, 
which are branched toward the top only, and are tenui- 
noted with a pyramidal panirle of red lierrlea the sias 
of a peB."'B.M. Tbe atema are about as thick ag a fin- 
ger. The foliage la evergreen, and graceful at all times, 
being twice or thrice temately cut. The young growth 
ia prettily tinged with red, and the bases of the lower 
stalks are often swollen into red globular bodies. 
The fla. are small, mimeroua. while and pani,-led. 



 learlet, narked i 

Hbrlna, Kegel lOtiniria tebrina, Pait.). 
Hal. Uuch like tbe above, but brighter culoreii 
dotted below, and yellow within and on tbe undei 
calyx-lobes short and appressed : corolla cont: 
towards the base, whereas tbey are gibljons or si 
to the very base in !V. ciiinabarina. Brazil. 
3910. B.R. aS-.Ki. P.M. Z71.-A flne plant, of 



Nsmi 



I belonging here are Gtineria rtgallt and 



. ipltndeii 

kaUmnUddM, Hort. Hybrid of JV. lebrlna and 

Achlmenes or Gloxinia (said to be with A. glox- 
ininflom): fls. very large (often 2 in. long), yel- 

spotted on tbe inside, the segments dear rose. 
AAA. Fli, tehile, cream color or rote. 

■MftbOil, Deene. (iV. mu»tY[«ni, Hook.). Fls. 
or cream color, numerous, hanging, the tube c 
and not much swollen, the obtuse lobes subi 

plant beariiig long, glandular hairs In addition i.. 

velvety covering: otherwise mncb like JT, ttbritia. 
Hex. B.M. 50S3. F.S. 12:1192 |as AeMmtntt [Nagt- 
liaf amabilit). G.C. III. 22:413.-The tenable name ot 
this species is usually held to be Hooker's !f. mtilli- 
tlota, whieb dates from 1858; bnt Decalane's JV. am<i6- 
ilU, 01 y.amabiiit, Bort,, is older. 

hjmrinttlnt. Can-. Ot hortlenltural origin, probably 
a hybrid: fls. white or rose, la a very compact pyra- 
midal panjele. B.H. 1877:29. 

!r. Hlffida. Ott. Pit. vermiUon; Ivs. larse. oval, deeply 
toothed. U«.-y. OtnUiina. Recel. Continaaai-I1owerfi« 



GcnerailT known as a Oesaeria. 

This shrub Is rarely grown North under glass. Pol- 
grown plants or seeds are procurable from JapaneKe 
dealers, the seeds are aaid to be of an uncommou 
shape, being convex on one aide and concave on the other. 
The genua contains but one species. It is the only erecl- 

r owing shrub In the barberry family outside of Berberla. 
agrees with the common barberries In having 6 stamens 
and an Indeblscent berry, but the lis. are differently 



NARCISSUS 

HABClSSUB (old niaae, tbought by some to be de- 
rived from the atory of the youth XarcieiiiiH. »nd by 
others from the Greek word for narcotic, in allusion lo 
the narcotic -poiBODous propertlen of the plant ). Aitia- 
lylliddeea, Plale XX. FiK». I4ua-1462. Narelssl are 

They have long been favorlteii. In recent years aome of 

winter to rein K- Baker, in his Handbook of theAtnar?]- 
liden, IHHH, reduces the species to lU, but garden itU' 
thora usually refojrniKe tlirice that many. They are 
mostly native to southwestern Europe and the Medi- 
terranean region. Tlie peculiar eh aract eristic of the 
Narcissi In (he conspicuous crown or short tube Id the 
throat of the corolla, with which the stamens are not 
united. The flowers <Fig, 14S6) have G spreading si^e- 
mentii.S ot which are exterior i stamens 6, attached to the 
corolla-tube; tis. single or several from a dry spatbe, 
usually standing at an angle on the pedicels: bulbs tuni- 
cated, the outer scales dark -colored : fr. a thin dehis- 
cing capsule .containing nearly globularor angular seeds : 
Iva. linear or even awl-like, appearing with the flowers. 
Narcissi are spring- blooming bulbs, most of them per- 
fectly hsnty In the northern states and capable ot being 
naturaliied Id cool and grassy places. Some of the 
Species are popular liutb<i (or winter forcing. The genus 
includes the Daffodils | DafTy-dowD-dillies) and Jonquils. 
"    t they are litt' 



There are 

linon 



. Thes 



n bloom. 



 ot 3 



I, Sehouab., Qs, irreen throughout, 
rete and usually not appearing with the tin.; 
, Linn.- pnre while with yellow corona, Iho 



larger and whiter. Ovules 2, aacending from the base. 

domtitioK. Thunb. Described aliove. Lfts. entire. 
Japan and China. B.M. 1109. Gn. 21), p. 329; 58, p. 13. 
W. M. 

IfoHdiaa domrtllea Is an old favorite in S. Calif., 
and many fair-sized specimens may be seen, though 8 
ft. high is the largest the writer can call to mind now. 
Of late years the sale of Nandii 



LS it is not very desirable, except for its general elTee 
ig a shrib. and It takes some years to make a show 
dany faster gr 
I^ place. It d 



not produce sufficient foliage; the 
e, leaving an Indlstlnrt whorl of Ivs. 

^. The fls. are inconspicuous. It is of 

easy culture, and does best in a position shaded from 
the sun during the hotter part of the day. It stools 
very freely, and for tliis reason is somewhat used In 
shrubberies, where its otherwise naked stems would 
render it valueless. Ernkrt Bracntos. 

XAPOLEftHA (after Napoleon Bonaparte). Jfyrtd- 
CfT. Xapoleoita impcTialia is a truly Imperial plant, 
and worthy of lieing named after the distinguishe.! 
military leader. It Is a tropical African tree, with 
flowers that at once suggest a royal crown. They loolt 
something like a gorgeous passion flower, with equally 
rlcli though dlfftrcut coloring, aud the same simpli- 
city and symmetry of design ciprosned In the same 
rich multiplicity of iletiill. They are shaped like a 
saucer, about 2 inches in diameter, and the dominant 

within the other, the Inner one smaller. The rim of 
the saucer ts broken up Into about Xi blnnt teeth, all 
rogular and formal, each one with a plait running down 
the back to the center of the saucer, and each tooth mi- 
nutely serrate around Its margin. In the bottom ot the 
saucer la a circular fringe of green threads, all of equal 
length and fineness, springing from the base ot the 
larger crown. This fringe is displayed against a rich, 
dark rod background, which Imltntes in outline the 
toothed rim of the saucer, and colors perhaps three- 
fourths of the bottom ot the saucer. In the Flore of 
Tropical Africa the fls. are said to be red, white or blue. 
Elsewhere it Is stated that the fls. turn bluish as they 

oiTered in America. Imt is probably procurable from 
Kiirope. B.M. 43B7. G.C. 1844:;bO. R.H. 1«-'>:I. p. 301. 



«giilE«d specio) 
ve livliriils. S 
IT. p. ■^-,. 

Th6 word Daffodil is viirioualy used. In tbi« coimtrj 
it meuia asually tbe full double tunns of .V. Paeudo- 
ffartitaa), plnuts which are very comnion in old gar- 
deDH. Modern nam^d Fsrietlea of tbla Daffodil type are 
Van SioQ and Rip Van Winkle. In England, however, 
Daffodil is » more general term, unpd for moat apeciea 
except the Poet'a Nnrclsaus iX. poelicat). 

There are numl>erle»a forma of garden Narcissi. 
Some of these are hylirids and otbers are direct varia- 
tions from Cbe pure or orti;ina1 speciex. Many of these 
forma bear Latin names, as If Uiej' were speciea, and 
thereby confusion ottea arlaex. The moxt serviceable 
clBa»itlo»tion is based on the siie and shape of the crown 
or corona. Baker recognizes three great sectlane, which 
are followed below. The atandard work" on the Narcis- 
su'i in English are Burbid^'s "The Narcissus," with 
manv colored plates, and Peter Barr's "Ye Karcissus or 
Daffodyl Flowre, and hys RootH." Haworth wrote a 
Monograph of Narcissi la 183t. in which he made 16 
l^nera of the plants which are now referred to Karcis- 
aus. For 300 years and more, some of the species have 
been known an cultivated plants. In the following ae- 
rouDt. the main or stem species are given ; and the 
most common trade and class names are ftiven In an 
iotrodactory paragraph, with notes as to their botanical 
positions. 

Following are the common and Important Latin- 
form trade names (see the main list, below) : Albicans, 
a form of N. Pseudo-Narcissus, var. moachatus. the 
segments white and the corona primrose, changing 
to white. — Ajnx la an old generic name for N. Pseudo- 
Narcissus; this species is now sometimes called the 
Aju Narcissus. — Bankhoutci ( Pseud o -Narcissus x 
tncomparabilis) has aingle boriiontal yellow flowers 
with tub« nearly equaling tne segments. — Barrii 
Ipoettcas X Paeudo-Narciasua or Ineoroparabilia x post- 
icus), of the medlum-erowne d section, has yellow horl- 
aontal lis. with long, slender neck ; "covers a aeries of 
forms intermediate between Incomparabllls and poeti- 
cna, Dearer the former than the latter" (Baker) ; Fig. 
Ur-T.-Benwrifi Is like N. Macleaii. bnt with a more 
plicate and deeper -colored eoron». — Biitic)t -flovertd 
Daltodilt are N. Taietla. — finrftidifji {probably Incom- 
parabllls X poetiCQH. In a series of forms) baa the habit 
of N. poetieui, with a aolitary drooping flower wiUi 
white segmenta and a very short corona with a yellow 
baae and red rim. — Cam brie h> Is an early whitish bi- 
color. — Cop-ir plinus is an old name for a double form, 
now undeterminable. — <7rmtiu>, form of N. Pseudo- 
Varciaaus, var. moschatns, with a drooping, silvery 
white n.; early. -Ow*«(ar(n yareUti are the N. Bnl- 
bocodium forms. Corbularia Is an old generie name 
for this aperies. -Cyctemlntiis (B.M. 6960) is a sub- 
snecies of N. Pseudo-Nareiaaus. with 



— Ganymtflrf is a 



eani-whitefls. B.M 



single nodding yellow I 



uiee-red rim to the c 

tissns. — Lobulariui is a 
ed to the deep yellow dou- 
clssns.— Zo»-i7d(iih deslg- 

name for a bicolor N. 
Pseudo-Narcissus. — Ua- 
eltaii (probably Pseudo- 
Narcissus X TaietU) ia 
a 1- to 2-fld. plant of 
stout growth, hearing 
horiioutal short-tubed 
fls. with white segments 
and yellow crenate eo- 



Pseudo-Nareiaaus, very 
robust, with deep golden 
yellow flower. — Mailer- 
sin«ni la a hybrid of N. 
Tazetta and N. pocnit- 
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fellow flg.-ifiiBeri, hjbridofN. inoompiirabiliBi 
»eudo-Nj  ^- - ■' -- "■' - 

Linn.) is 
In. or leiiii 
yellow  eo 
<Al«i mal 
witb nu: 



i!N. 



ery dwurf form of N. Pjieudo-N«reiaiiuB (6 
hi ,wicb Bul fur-yellow aegmentB Mid de«|Jer 
X.-Manlanut = pcKUlitormla. - Jfu(ieuj 
B, Gay) is ft form of N. I'seudo-Nartlsau» 
yellow corona and Bulfur-yellow segrments. 
— jveltani, a subtype of N. Uaeleaii, very robust, and 
fls. larger (2-3 in. across | , the corona more than halt aa 
long as the aegmeata. — Obrallarii la a dwarf form of N. 
Pseudo-Narcissus, with floriferous habit, bright yellow 
fls. and rather short iefCtneDtB. — OmatHt is an early 
form o( N. -poetlcua.- Pallidum, a white form of N. 
Pseudo.NareisHua.-PffW««» iVoreijuii are the forma ot 
N. Incomparabilis. — PocBfiftTHiij (or N. montanuB, 
Ker; B.R. E;123l has 1 or 2 noddlnB white fla. and h 
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as Van Sion.-Tr.lamoniui pltHue is & double fon 
TttiHior la a slender form of N. graclUa, the Bmall 
fls. changing l« white. B.M. 379.-Tortuotut has twi 
aeifmenta : a form of N. Pseudo-MarciaBus, var. i 
chatuB.-rridymui la like *J. Nelaunl, but haa 2-3 
with tube uaually obeonlc — V'uii Sion is a large 
double form of N. Pseudo-Nsrci" 
also a single Van t 

canary -yellow corona and white Begments, the 
variable. 



id very doubl 
d for forcing. 



HmP'Pettlcn 

UoTiliiliii. 2 
Intermedlus. 



.tDaf- Papar White, lb. 



inncifolius. a. 

■cSwrvdLilr. hftUBloT.la. 
Lent LIIt. 2. 



DOlvantAui. Ti. 
Paljanthua Nanli 

Primroie Pesrlrii 



ndliaariia. 12. 
TniiDP«t ' DaSodil. 



14». Paper WbltaNatclMiw-N.Tasetta.VKi. alba () 

straight comna about half the lenirth ot the segme 
origin doubtful : by some reicarde'l as a hybrid ani 
others aa a native of the Pyrenefs. /Viiicf/Jj, »u 
yellow and yellow -crowned, a form of the N. Pae 
LB type.— Cn<i/Jola anold gi 



3 may be sought h< 
, Lri. grttn, tew (of: 



y«ly I 



ttry ilend<r and 



I. BnlbooMIom , Linn. Hoop- Petticoat Daffodii.. 
A slender plant, wllb bulb 1 in. or less la diam., and 
the very slender Iva. (usually 3 or 4 to each stem) 
mostly uvertopplDg the blosaums : fl. I, aBuending or 
boriiontal (not declined). IS or 1% Id. long In moat 
forma, oorroally bright yellow In all parta, the very 

Eromineot tblu corona entire or erennlate ; stamens 
laerled near the haae of (he tube, declined, rather 
long. S. Prance toMorocco. K.M. ttS.-Runs into many 
garden fonca and bybrida. Pis. usually borne S-S in. 
above the ground. 

Tar. manaphfUni, Baker {.T. man op Aj tint, Moore, 
.v. Clitii. Dunal). An Algerian form, now in cult., 
usually with 1 If-, and H. senhile and white: corona cre- 

large, pale lemon-yellow, 

II, sri-<nll, rial. 



I. 5M1. 
Var. altrlnu. Baker. Fit 






2. PMftdo-lIarctwn*, Linn. Common Daptodii,, 
TruupeT Daptoixi.. Lent Lilt. Fig. I4SS. Strong 
plant, IZ-lH In. tall, witb bulb l%-2 iu. In diam.: Ivh. 
narrow but flat, erect, uxualiy about reaching the blos- 
soms: fl. about 2 In. loug. horliontsl or ascending, pole 
yellow, the segments and corona usually of ditt'-rent 

flinbri ate, more or less plicate; stamens inaertBd near 
the base of the perianth, abort. From Sweden and Eng- 
land to Spain and A uatria.— Exceedingly variable In 
aiie. abape and coloring of fls. There are full double 
forms (Common Daffmlil) in which the corona dls»p- 



tingulsh the group comprising N. Incomparabilis. - 
Bib fnn Winklt Is a double variety of N. Pseudo- 
Narcissus. -Ad man JVarcifui is a name for double- 
fld. N. Taietta, white with orange eav.-RHgUobw. 
large-fld. pale yellow variety of N. Pseude-Narcis- 
■us.-Scafictn. N. Pseudo- Narcissus with deep yellow 
corona and whitish segmentB; known as Scotch Gar- 
land Lily. -Sir Walkin or oiganlrus is a very large- 
fld. form of N. Incomparahilia.-SpKriwi', a yellow N. 
Peeudo-NarolasuB. a subform of var. major. - rf/nmo- 
niiii. a yellow N. Paeudo-NarcisBOa, usually kDOwn 






ipet Karcl»!<u( 
The normal f 



ttot 



This species la the Trumpet Karclsiius, to named 
from the long corona. The normal forms are Yellow 
Trumpets, but the Bicolor Trumpet, var. bloolor, Hort. 
|iV. blcalor, Linn. I. hn> pure white segmenla and yel- 
low corona. To thia varietv Baker refers JV. bHvillo; 
Haw. (B.M, 1187), and JV. HirHitldii, E 

White Trumpets arc var. moan "  

thihtt. LlDD.; B.M. 1300), whV 
wbtle flowers- 
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AA, MeDIOCOHONAl 



g atraight bacirardi 



>■ JoDqiitlU(XH). 
dikm., the Ivb. few, very slender and semi-cylladrlcBl 
•ad not overtopping the bloasoma: fls. NseTeral, borl- 
lODtal or droopiog, ui loch long, both the iBuceolate 
•egments md the entire cup-ahaped corona pure white 
Id the tvpe ; stamena lometlmea a little eiaerted. 
Spain and Portugal. 

Var. OKlkthlnna (-V. ealathinua. Red., Bnrbidge, ale., 
Dot Ker-Oawll. Corona larger, nearly or quite as long 
as the segments, the flower pale yellow. Island of Brjt- 

BB. Segmetxit oblong or broader, tpreading. 
c. Lrt. Rat [bat narn>w) and glaucoui. 

4. inMmpkribllll, Mill. Figs. 1456. Strong flne 
species, with large balb (I^j la. In diain.} and 3-£ Its., 
which are nearly or quite the length ( 1 ft. long) of tbo 
distinctly 2-edged scape: t1. always one, not fragrant, 

eel, the tube usually greentHh. the segments and eer- 
nate-pllcate corona pale yellow In the type (but varying 

S. France and Spain to the Tyrol. B.M. 121.— One of 

the commonent species in cult., the fls. often 3-4 in. 
across. Double forms ire frequent. Var. ilbu. Hart., 
has white He., with the corona usually pale yellowish. 
Var. Mtrintii, Hort., has the corona orange at the top. 
C. Lri. limar and clianntlled, grtex. 

5. Ddtnu, Linn. Lvs. half the vldth (% In.) of tbose 
of If. incomparabilii, the balb nearly or qnlto as large, 
the pednnele terete or very nearly so : fls. about S 
(sDinetlmea 4|. fragrant, the tube more slender tban In 
If. ineompambilit , and the corona somewhat smaller, 
the fl. bright yellow throughout. France and Spain and 
eastward. B.M. 934 (as ff^. ealartinusl.-A good hardy 
species, differing from Jf. incomparabilia chiefly in its 
narrow leaves, 2 or more blossoms to a pedancle, fls. 



6. JnnolUlliu, Log. Small, slender species, with 
bulb about X In. In dlam., and very narrow, rush-like 
Ivs., about 6 In. long and ahout equaling the terete 
Bcape: fls. 1-4, horicontal or ascending, tbe tube slen- 
der-cylindrical (X in. long), the broad -ovate, spreading 
segments and Uie cup-shaped, orenulaCe corona bright 
yellow. S. Franee and south. — A oboice fancier's 

AAA. PaRVICORONATI Dr SMALL -CROWNED ipaiet : 

eoTona ufualln much itia than half tht Itnglh 
of Ihe legmettU, moilljl saucer-shaped. 



and 






c. I/vi. H i'»- or mora broad, fiat, somewhat glaueout. 
7. Tailtta, Linn. Poltantkp9 Nahcibscs. Fig. 
1459. Strong species, tbe bulb often 2 in. in diam., the 
Ivs. IH ft. or less long, about the length of the flat- 
tened peduncle : fls. several (^12|, horiiontal or de- 
clined on slender pedicels, the tube less than I in. 
long and greenish, the spreading, hroad segments pure 
white, and entire corona lemon-yellow, the whole fl. 
about IS In. across. Canary Isl. to China and Japan. 
—The commonest species and the most variable. - 0( 
the multiform Taietla Narcissi about 100 have received 
specific namea."— fiofter. "The numerous forms of JV. 
Tazetta are so extremely variable that nothing short oC 
fifty folio plates would do the plant Justice. "-Bur- 
bidge. All this mass of varieties is readily grouped 
under one speciflo type, however, which Is recognlEable 
by the many small-crowned fls. and the broad Ivs. The 
variations are largely in color and Id size of fls. Baker 

a. bieeloret, the perianth white and the corona yel- 
low. Here are to be placed laetieulor, Corcyreniis. 
palutus, oehroleitcas and many others. It is probal: 
that tbe "Chinese Sacred Lily" l!r. orientalis, Linn. 
B.M. 94S) Is a form of this subtype, although Bakei 
suggests that it la JV". incotnparabitit x Tmttta. It Is 
known as Taietta, Tar. orientUis, Hort. 

b. alba, entire fl. white. Bero belongs the "Paper 
White." very popular tor winter bloom. Here are to be 
referred the names papyraeeus, Panixiianui, tlubi«*, 
CanariemU, pachybolbos, palnanthot. 

c. luleir, entire fl. yellow. Here belong aureus, eupu- 
laris, Btrloloaii, Itallsui. 



,ble 



. Lvt. H in. « 



) broad, mostly ti 



8. intennMini, Lois. A yellow-fld. species 
gniahed from JV. Taieita chiefly by its suhtetBl 
channeled green Ivs., which are only % In 
pednnele nearly terete. S. 

France and Spain. 

9. KVidUl, Sabine. Smaller, ^'^^&i'\ 
1 It. high, the pedancle 2-edged, 
the bright green Its. % In. or 
less wide and very convex t 
the back: i1, pale yella 
corona usually somewhat 



yellow, the I ^U. 

whatdeeper OtC 

gments. S. ilr" 

a chiefly aa ^i 




h'rance (T). Km 

an old garden plant. B.R. 10: 

B16. 

10. lonqnlllB, Linn. JoNqciL. 
Pig. ItfW. Very slender and 
graceful plant, 1« ft. or leF<s 
tall, the Its. and peduncle about 
equal In height, tbe Ivs. glossy 
dark green and very narrow and ruah-like : fls. 2-6, fra- 
grant, the slender cylindrical tube greenish yellow and 
an Inch or less long, tbe segments yellow, obovate and 
aearcely overlapping, the corona very short (M In. or 
less long), crenate. the same color as the segments. S. 
Eu. and Algeria. B.M. 15. -One of the old-fashioned 
fls., perfectly hardy In N. Y 

BB. Conma Kith a prominently hardened or dry 
rim; ivi. broad. 

11. bUUnu, Curt. Pbihrobe Pieblebs. Strong 
species, with bulb 2 In. or less In dlam.: Ivs. 1-2 ft. 
long and nearly or quite H In. broad, and slightly glan- 
cous, usually equaling and sometimes exceeding the 
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a pale yellow cup, tbe tabe greenUh white and 1 In. 
long, tbe segments broad-obovate aod overlapping, the 
corona % in, long, vrilh a crisped edge. Var, albni baa 
«bil« fls. S. Eu. B.M. igT.-Thlfl plant bas a wide 
range in the wild stale, bnt some pernons regard It an 
a hybrid of ^V. Taitlla and jV. poitirm. Apparently 
little known in this country. 

12. pottieni, Linn. Prxasaht'b Etb. Pigs. 1461, 1«3. 
Strong-growing species, BOmettmcB V/i ft. high, thebiilb 
about I in. thick, the tvs. equaling or exeeedine the S- 
edged peduncle and H in. hmad, somewhsl glaucoua: 




fl. BOlitsry (rarely 2), fragrant, wide open. Ibe obovate 
overlapping segments white, the very nhort, yellowish 
corona much rrisped and red-edged. Mediterranean 
region.— An old favorite, reeiigniied bv the red-mar- 
gined, short corona. A double form of this (Fig. 1462) 
ia a pure white, a rare color amongst double narcissi. 

Var. radlltUnil, Burbldge {If. rarliindrui. Snlisb.). 
Uore slender and Ivh. narrower: corona narrower anil 
more erei-t: segments narrowed below no that they do 
not overlap. l H. B. 

CHlmrrof (Ar JVnrfiMH«.-Narcl-M arc among the 
oldest of Rultivated plants, but were much neglef led for 
many years. During the last two decades there has 
spread a renewed IntereHt In the tamilv. with tbe usual 
s that the habltalH liave been closely 



:n late summi 
™ld m " 



trpt< 



t ot 



leanhed for new for 
rained till we have no' 
tul Hnwers aTailnhle. 






; been 



tiecome no plentiful that they are within reach ol the 
most impecunious gardener, and there is no reason why 
American gardens should not be filled wilh good collec- 
tions of these beautirtil flowers, or why Horists should 
not force a mare Interesting list. With few eiceptiona 
tbe N'arvlHSi are hardy and strong-growing under ordi- 
nary cultivation. The"bunch-flowered"or Polyanthus 
Narcissi and Corbularisa are better grown under glass. 
The Moschutus vurletles, which are white (or properly 
sulfur-white) forms, seem to be of rather tender 
constitutions In tnont gardens. Otherwise the Nar- 
cissi as a rule sitcceed in good turfy loam, but no 
manure, rotted or otherwise, must touch the bulbs. Of 
course drainage should be good, and moisture plentiful 
in growing season. In the garden It is well to plant tlie 
bulLis Huy 6 or S Inches deep, and 3 Inches at most apart, 

or till they show signs of too much exhaustion from 
numerous offsets. As decaying foliage Is unsightly in 
the garden, a good plan la to dress the heds In the fall 
wilh some rich manure, either animal or chemical, and 
in early spring start seedlingB ot annuals to cover the 
beds when the Narcissi arc through Howering, the 
dressing being neceBSary for the sustenance of the 
•double crop. Too strong a cultivation of the NarcisHl 
Is not to be recommended, an eitra vigor of growth 
being detrimental to the purity of the color of the 
flowers. It the object is to increase one's stock as 
quickly as possible, biennial or even annual lifting and 
separation of bulbs Is advantageous. For naturalitlng 

strong. growing' kinds will succeed perfectly. What to 

knows, plants equally hardy and vigorous will not grow 

The proper time to plant Is I 
tall, and the Poeticus kinds sbi 
ground longer than possible; knob-like 
at tbe base ot the bulbs indicate that growth is com- 
mencing and that planting should not be delayed. All 
Daffodils force easily after Iteiug well rooted, and should 
be brought on in a moderate temperature, as tbey are 
naturally low temperature plants— so much so, in fact, 
that in the open the flowers are very apt to be ruined 
under our nunny skies, especlaliy If exposed to drying 
winds. A most natisfaetory planting of Narcissi for 
house decoration is the use of flat lily pots, say S Inches 
in diameter, placing the bulbs closely together. Ihe 
flowers carry best and keep better if cut when half open. 

The intending collector will perhaps be confused 
when be opens a list Of say 200 varieties, and It may bo 
as well to ssy that a moderate commencement may be 
made by selecting a tew ot each section into which these 
are usually divided In good lists, bearing In mind that 
price is not an indication ot the beauty or usefulness. 
As a matter of fact, the lower price Is usually an Indica- 
tion that theso are not uncertain and are probably more 
valuable in the garden. There ore a tew forms, such as 
JV. Horfi'-tdii. Emperor Maximus, Mrs. J. B. M. Camm, 
Stella, and all forms of Poeiicus. which no well-consll- 
tnted garden should be without, but one can scarcely go 
amlsB. J. N. GEKaRD. 

In Europe, the Narcissus, next to the tulip, Is the 
moBt extensively grown aud popular of the spring- flow- 
ering bulbs for outdoor culture. Probably owing to 
many varieties not proving hanly In our climate of ex- 
tremes of temperature. It has never nccupletl the posi- 
tion it deserves in American ganlrns. Though many 
varieties are not hardy here, there are enough that can 
be successfutly grown to make them among the most 
desirable of our spring. flowering bulbs. Though our 
hot suns ripen them much faster than In the et|itahte 
climate of Britain, still a gi-id selection of varieties 
will produce a greater profusion of bloom for a season 
of live weeks than any of our bulbous plants. 

Most varieties are very accommodating in the matt, r 
of soil, succeeding well in any good garden that is nut 
very sandy or a stiff clay, but good drainage is alwa>s 
essential. As they can c>ccupy the same place for five 
or six years, it is well to prepare the bed by deep dig- 
ging and liberal fertilining with well-rotted stable ma- 
nure. The bulbs should be planted from 4 to S inches 
deep from the upper end of the bull)" to the snrfsce. 



NARCISSUS 



NASTURTIUM 



1061 



and from 4 to 6 inches apart. Those that increase slowly, 
as the Trumpet varieties, should be 4 inches, and the 
more vigorous Poeticus and Incomparabilis sorts should 
be at least 6 inches apart, as they increase so rapidly 
that in five or six years they will occupy the whole 
space. No variety should be disturbed till the bulbs 
are so crowded that they force themselves to the 
surface. 

In the northern states and Canada plant in Septem- 
ber, as soon as the bulbs arrive from Europe, or during 
the month of October, not later; after the end of Octo- 
ber the bulbs cannot make roots enough before winter 
to produce good flowers the following spring. As soon 
as the surface of the soil is frozen, cover with strawy 
stable manure 4 to 6 inches deep, which should be 
raked off and removed as early in the spring as possi- 
ble. After flowering, the foliage should be allowed to 
die naturally each spring; if cut off when green the 
bulbs do not ripen properly, and the flowers next sea- 
son are inferior in quality ; no seed pods should be 
allowed to form. When cutting for house decoration, 
cut as soon as the flower bud opens; the flowers last 
much longer than if exposed to the sun after opening. If 
specimens are to be mailed to a friend, cut before the 
bud opens ; they will travel much safer, and will open 
out perfectly when put into water. 

All the Poeticus varieties are perfectly hardy, and 
profuse bloomers, except .4 /6a pfena odorata, which 
cannot stand the hot suns of our average climate, and 
which blooms freely only in a cool, wet season. Most 
years the flowers are formed, but the spathe does not 
open. N, poetieua, with white perianth and reddish 
purple crown, is the sweetest perfumed and freest 
bloomer of all Narcissi, and should be in every garden. 
Its season is the last half of May. Poeticus amatus, 
not so sweet perfume<l, but a larger and showier 
flower, has a perianth of the purest white and an orange 
crown, in bloom the first half of May. Another very 
handsome form is biflartta, white, with pale yellow 
crown, flowers always in pairs, season about the same. 
The type Burbidgei and its numerous varieties are all 
desirable, but the above three kinds are the best of the 
short-crowned section. 

The medium-crowned Narcissi, including N. incom- 
parabilis and the hybrids Jiarri, Leedsij Humeij Nel- 
soni, etc., is the largest of the three sections, many 
dealers offering over one hundred varieties. They are 
all, with the possible exception of N. Humei varieties, 
quite hardy and very desirable garden flowers, many of 
them increasing as rapidly as N, poeticus. The pre- 
vailing color is yellow in varying shades; sometimes 
the perianth is white, though never so pure a color as 
^V. poeticus. They vary in size from the dainty little 
y. Leedsi elegans, white, with a pale yellow crown, to 
the Giant Sir Watkin, golden yellow, with a darker 
crown, a magnificent flower that should be in every 
collection. Other very satisfactory sorts are Stella, 
Cynosure, Sunray. Circe and Golden Gem. The best 
doubles in this section are double Incomparabilis, a 
very free bloomer, and Sulphur Phoenix, the most beau- 
tiful of all double Narcissi. 

The largre-crowned or Trumpet Narcissi are the most 
elegant and beautiful of all spring flowers . Unfortu- 
nately they have not the vigor or adaptability of the 
other sections, and most of them die out after two or 
three years* struggling against the unfavorable condi- 
tions of our climate; but many of them are so low in 
price now that they are well worth a place in the bor- 
der even if they have to be replanted every two or three 
vears. Thev are divided into three groups : ( 1 ) Yel- 
low-flowered, in which the perianth and trumpet are 
both yellow, though sometimes of different shades. In 
this group Obvailaris and Emperor (a large flower) 
are quite hanly, while Golden Spur, Henry Irving, 
Trumpet major. Trumpet maximus, Shirley Hibbard, 
Countess of Annesley and Von Sion, all splendid 
flowers, bloom well the first spring, indifferently the 
second, and generally die after the third year, except 
under very favorable conditions. (2) The Bicolor 
■group, in which the perianth is white or pale primrose 
and the trumpet deep yellow; among the whites Hors- 
fleldii. Grandis and Empress are quite hardy and very 
beautiful. The best of the primrose perianths is the 



well-known Prim*eps, so cheap that it should be largely 
planted in every garden for cut-flowers. iV. hicolor^ 
Pseudo- Narcissus Scotticus and Michael Foster are not 
quite hardy. (3) The white-flowered, in which both 
perianth and trumpet are white, though generally with a 
tinge of sulfur, ^one of this group are quite hardy. 
Most of them are too expensive to plant for one season's 
bloom, but MoschatuSj Moschatus albicans and PaUidus 
prtecox are low enough in price to be worth trying. The 
well-known double Von Sion, so extensively forced by 
florists, is not quite hardy in the Canadian garden. It 
blooms well the first year, and sometimes the second 
year, but in the third or fourth year it turns green in 
color and gradually dies out. 

None of the Polyanthus Narcissus, Jonquils, or Uoop- 
Petticoat Daffodils (iV. Bulbocodium) are hardy enough 
to be worth planting in the colder parts of the northern 
states or Canada, unless in very favorable locations. 

Pot Cultuke. — All varieties of the Narcissus are 
suitable for pot culture. Those of the Poeticus section 
require careful handling for success, but all the other 
kinds are of the easiest culture. Especially desirable 
for their beauty and delicious odor are the Jonquils, 
single and double, Odorus rugulosus and the Polyan- 
thus or bunch-flowered Narcissus, the best known of 
of which are the Paper White and the so-called Chinese 
Sacred Lily. 

The large-flowered sorts may be planted three in a 
5-inch pot, and the smaller bulbs, as Jonquils and Bul- 
bocodiums, Ave in a 5-inch pot. Set the bulbs with the 
neck at the surface. The soil and treatment given 
hyacinths will ensure success. If enough are planted 
to bring fresh pots forward every two weeks, a contin- 
uous succession of bloom can be maintained from 
December to May. r. b. Whyte. 

NABTH£CI1XM (an anagram of Anthericum, from 
the Greek Antherikos, supposed to have been the As- 
phodel). Jjilidceo!. Boo-ASPUODBL. About 4 species of 
perennial rhizomatons herbs, with linear, equitant basal 
Ivs., wiry, erect, simple stem, and terminal racemes 
of yellow fls. Natives of En., E. Asia, Atlantic States 
and Calif. Stem 10 in.-2 ft. high : Ivs. 3-8 in. long, 2 
lines or less wide: fls. on bracted pedicels; bractlets 
linear ; perianth of 6 narrowly lanceolate segments, 
reflexed or spreading in fl., soon erect, persistent; sta- 
mens 6; anthers 2-celled; stigmas small, terminal and 
slightly lobed : seeds numerous, ascending, with a long 
bristle-like tail at each end. 

Calif6niieiim, Baker. Stem 1-2 ft. high: basal Ivs. 
lH-2 lines broad; cauline Ivs. 2-3 in number, short: 
raceme 3-5 in. long, loose: fls. 30-40, yellowish green: 
capsules of paper-like texture, slender at top, 3-valved, 
when ripe a bright salmon color. Swamps, Calif. Intro- 
duced by dealers in native plants in 1888 or 1889. 

M. B. COULSTON. 

NA8EBEBBT. See Sapodilla. 

NASTOBTIITM (classical Latin name of some cress, 
from na«u«, nose, and tortus^ distortion; referring to 
the effect of its pungency upon the nostrils). Crucif- 
ercs. This genus includes the familiar Water Cress, 
N, officinale. It is too well known to need much de- 
scription, and is of easy culture. (See Cress.) Water 
Cress is a hardy, aquatic, perennial plant, which grows 
in pure running water, and has a delightful poppery 
taste. It is much used for g^amishing and for salads. 
The stems are spreading and take root at the lower 
joints. The Ivs. are usually lyratcly or pinnately parted 
and eared at the base: Ifts. 3-11, more or less rounded 
and wavy: fls. small, white. An allied plant is the 
Common Winter Cress or Yellow Rocket (Bnrbarea 
vulgaris) f but this is a dry land plant, with yellow fls. 
In the tropics y. Indieutn is a desirable cross. This is 
an erect annual, with yellow fls. It is said to have been 
cult, in Europe, but Pailleux and Bois say it is useless 
outside the tropics. Nasturtium is a genus of 20 or 
more widely scattered species. They are herbs of vari- 
ous habit and duration, terrestrial or aquatic, glabrous 
or pubescent: Ivs. entire or variously lobed or pinnati- 
sect: fls. usually yellow: petals scarcely clawed, some- 
times lacking; stamens l-<>: pods short or long; seeds 
usually in 1 series. \y^ ]yj^ 
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NATIVE PLANTS. It has been said that Americans 
do not appreciate the indigenous plants of the countr}-. 
This may have been true, but it is not true now. The 
desire for native and natural plants is one of the promi- 
nent movements of the present time. It is not strange 
that wild plants are not appreciated in a new country. 
The first necessity of our civilization was to fell the 
trees that ground might be tilled and habitations be 
built. The necessities of life were imported ; the litera- 
ture was exotic; the plants were transported from other 
lands. In Europe the conditions of living had become 
established. People had outgrown the desire to remove. 
They appreciated their own plants and also those from 
the New World. American plants attracted attention in 
Europe rather than in America. 

Ten years ago, the writer made a census of indige- 
nous American plants which were known to have been 
introduced to cultivation. The statistics were published 
in*' Annals of Horticulture for 1891." It was found « that 
there are in North America, north of Mexico, about 
10,150 known species of Native Plants, distributed in 
1,555 genera and 168 families. Of these, 2,416 species 
are recorded in this census, representing 769 genera 
and 133 families. Of this number, 1,929 species are now 
offered for sale in America; 1,500 have been introduced 
into England, of which 487 are not in cultivation in this 
country." All these species are catalogued in the census. 
The only other account of the entire cultivated flora is 
that whi<;h is contained in this Cyclopedia, and for 
which the lists of ten years ago were a preparation. The 
final summing up of these volumes will show an in- 
creased number of Native Plants in cultivation in this 
country. A brief sketch of the history of recent efforts 
towards the introduction of Native Plants is given in 
the preface to the census above mentioned. 

Formerly, the term "American Plants" had a tech- 
nical meaning in England. William Paul in his book 
on ^ American Plants," published • in London in 1858, 
writes as follows: ** The history of American plants 
may be briefly told. The term is popularly applied to 
several genera, principally belonging to the natural 
order Ericaceee. They are generally * evergreen,' pro- 
ducing their flowers for the most part in the months of 
May and June." The book is devoted largely to rhodo- 
dendrons, azaleas and kalmias, although European and 
other heaths are included. 

There is a strong tendency towards the production of 
peculiarly American types and races even in Old World 
domesticated species, as of the carnation and sweet 
pea. As American plant-breeders come to give greater 
attention to native species, the divergencies between 
the horticulture of the Old World and that of the New 
World will be accentuated. l. H. B. 

NAUKBOROIA (after Naumburg). Primnldce(r. 
Spiked Ix)OSESTRiFE. A monotypic genus of the north 
temperate zone, with opposite Ivs. and fls. in short, 
axillary, peduncled spikes; corolla 5-7-parted, rotate; 
stamens 5-7, opposite the divisions of the corolla: cap- 
sule 1-loculed ; seeds several on a central placenta. Dif- 
fers from Lysimachia in the spiked flowers, nearly sepa- 
rate stamens, and the presence of tooth-like staminodia. 

guttata, Mocnch {Lysimdchia thyrsifldraj Ait.). 
Erect, perennial herb, 1-2J^ ft. high : Ivs. lanceolate, 

acute, narrowed at the base, lower cau- 

line scale-like: fls. 2-^ lines broad, 
yellow, purple- dotted ; lobes of the 
corolla linear - oblong. May -July. 
Swamps. B.M. 2012. — Grows best In 
shallow water. k. M. Wikqand. 



places, but affords the best general horticultural condi- 
tions. This is in part owing to soil and the possibility 
of more favorable sites, in part to the milder climate, 
and in part to the heavier rainfall of the region. The 
central part of the state is more even in surface, and 
subject to a high rate of evaporation from dry summer 
and winter winds, therefore less favorable. Beyond the 
prairies, to the westward, lie the sand-hills, which are in 
turn followed by the buttes and Bad Lands of the ex- 
treme western part. West of the 100th meridian fruit- 
growing of all kinds is difficult and uncertain, though, 
as the conditions come to be better understood and 
guarded, planting is being pushed farther and farther 
westward. As irrigation develops, fruit will be far 
more grown than now. 

Commercial orcharding under irrigation is lust begin- 
ning in the western and central portions of the state. 
According to E. P. Stephens, of Crete, Neb., who has 
closely followed its development, only about 300 acres 
have been planted, the largest number being in Lin- 
coln county, which has about 180 acres. A beginning 
is also being made in small fruits under irrigation. 
Shipping facilities are excellent, since several fa>t 
freight lines already run through the state. 

The State Horticultural Society has divided the state 
into nine fruit districts, which are very generally recog- 
nized in the discussions and recommendations of the so- 
ciety. These districts are indicated on the accompany- 
ing map. They are known, in the order numbered, as 
the (1) Southeastern, (2) Northeastern, (3) East-central. 
(4) West-central, (5) Lower Republican, (6) South- 
western, (7) Lower Niobrara, (8) Northwestern and (9) 
Western districts. In the revised fruit list published 
by the society, apples are recommended for general 
planting in Districts Nos. 1 and 2, and for trial in the 
balance of the state. Peaches are recommended for 
general planting in District No. 1 and for trial in Dis- 
tricts Nos. 5 and 6. Plums (native varieties) and cher- 
ries are recommended for Districts Nos. 1,2, 5 and 6, 
and for trial in the balance of the state. Black rasp- 
berries are recommended in Districts Nos. 1 and 2, and 
for trial elsewhere. Grapes are recommended in Dis- 
tricts No. 1, 2, 5 and 6, and for trial in the other 
districts. 

The fruits which thrive best in the state are apples, 
native plums, sour cherries and, in the southeastern 
part, peaches. Extensive apple orchards occur adjacent 
to the Missouri river, both north and south of the Platte. 
In some respects the methods in vogue differ from thohe 
in the eastern states. The trees are shorter-lived and are 
planted closer. Low heads are commonly employed as a 
means of protection against the high winds and intense 
sun, but this practice is not uniform. Trees demand less 
pruning than in the East, for the climate is dry and the 
sunlight so intense that fruit colors well even in shade. 
This is one of the reasons why low-headed trees prove 
satisfactory. Fungous diseases seldom cause serious 
trouble. In a series of wet years the apple-scab becomes 
noticeable, but it is usually conspicuous only by its 
absence. Among insect enemies, the codlin-moth is par- 
ticularly troublesome, because several broods appear 
during the long, warm summer. The apple-maggot and 
bud-moth have not yet become prevalent. Apples tend 
to mature early, and most varieties do not keep well. 
The chief problem is the one of water supply ; hence 
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Fig. 1463. The state of Nebraska pre- 
sents somewhat peculiar horticultural 
conditions. It consists, for the most 
part, of gradually rolling prairies, 
slowly ascending toward the northwest 
The elevation of the southeastern part of the state 
is about 900 feet above sea-level, while that of the 
extreme northwestern part approaches 5,000 feet, the 
highest points somewhat exceeding that. The south- 
eastern portion is rolling and broken, even rough in 
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thorough, continuous cultivation becomes imperative, 
though in the river counties some measure of success 
may be attained without it. In varieties the Ben Davis 
leads all others for market purposes. It is a large apple 
which yields well, colors well, keeps well and ships well. 
Thus far it has always sold well in market, notwith- 
standing its poor quality. It is, therefore, the Nebraska 
apple which far out-distances all competitors. Other 
varieties of prominence are Winesap, Janet, Wealthy, 
Grimes, and Jonathan. Duchess is the leading summer 
apple. 

In the 100-acre orchard of E. T. Hartley, Lincoln, 
lath screens are used to protect the trunks from the 
fierce heat of the afternoon sun. The orchard is ten 
years old, and Mr. Hartley reports that the entire ex- 
pense, including ground rental value, interest, replant- 
ings, and all the operations necessary to extensive culture 
has not exceeded $1 per tree. The cost of cultivation has 
been greatly reduced by the use of a broad, heavy 
cutting-blade devised by Mr. Hartley, which is attached 
behind the disk-harrow. This implement takes every- 
thing clean and leaves a fine, loose mulch on the surface. 
By its use 140 acres of orchard, containing nearly 12,000 
trees, were kept in perfect condition from the latter part 
of April to the middle of August in 1898, an unusually 
wet and weedy season, at a cost of about $225, or less 
than two cents per tree. 

The native plum thrives wiell over a wide range of the 
state. Some varieties suffer from the plum-pocket 
disease, and the plum-gouger is a troublesome insect, 
but the results are generally good. The leading varieties 
are Wild Goose, Miner, DeSoto, Wolf, Forest Garden 
and others. European varieties have been little planted 
a«i yet, though they succeed in the eastern pori;ion of 
the state. 

Cherries also thrive over a large part of the state. 
The fruit is sometimes deficient in size, but is remark- 
ably free from insect attack, a wormy cherry being 
almost unknown. Early Richmond, Montmorency, and 
English Morello are the leading varieties. Sweet cher- 
ries do not thrive. 

J. M. Russell & Son, of Wymore, on the southern 
boundary of the state, have made a decided success of 
peach-growing, and now have about 265 acres planted at 
Wymore and near Lincoln, 80 acres of which are in 
bearing. In 1896 they harvested 12,000 bushels. They 
head low, prune but little, and give thorough tillage dur- 
ing the early part of the season. Among the varieties 
which prove most satisfactory are Alexander, Hale 
Early, Early Rivers, Cooledge Favorite, Champion, Hill 
Chili and a variety locally known as Wright. The early 
varieties are particularly satisfactory, owing to com- 
parative immunity from rot. 

Among the smaller fruits, grapes thrive, but require 
more bearing wood than in the East and generally yield 
less. The leading eastern varieties are popular. Rasp- 
berries and blackberries suffer from drought. They may 
be grown for home use, but do not yield satisfactory 
commercial crops without water. The same is true of 
strawberries. Currants and gooseberries thrive, the 
latter yielding well, though the fruit is not large. Cur- 
rants commonly yield but little, but under irrigation 
excellent results have been obtained. 

The nursery interests of the stat« are important. The 
actual acreage of nursery crops is estin^ated at about 
500 acres. Apple trees, and especially apple seedlings, 
are largely grown. Root-grafting is the method used in 
their propagation. This is partly because trees on their 
own roots are found best adapted to the conditions pre- 
vailing on the plains and partly because the weather is 
likely to be unfavorable at the time of budding. 

Gradually, floriculture and ornamental gardening are 
increasing, particularly about the cities. Because of 
the clear climate, greenhouse work must become popu- 
lar as soon as better markets develop. Seed -growing 
has already made the state considerable reputation. 

Fred W. Card. 

In the eastern third of Nebraska, conditions are prac- 
tically the same as those prevailing in Iowa and central 
Illinois. The most trying condition which has to be 
guarded against by the orchardists is the scant supply 
of water during the winter time which leaves the soil, 
which is naturally light and porous, so dry that the 
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trees are frequently winter-killed or injured. The rain- 
fall during the growing seasons averages about the 
same as that of Ohio, while the rain-fall during the 
entire year is very little over one-half that of the latter- 
named state. 

The greatest need to insure better results for the 
fruit-grower is a better stock for plums and cherries. 
The Myrobalan and the Mahaleb are both widely used, 
but neither is adapted to the dry winters, and an 
earnest eflFort is being made to substitute in place of 
these something which shall be better fitted for the 
conditions. More or less has been done in the way of 
experimentation as to the use of the Sand Cherry, in 
the sandy parts of the state, as a stock, and with some 
degree of success. The effect of this stock is to dwarf 
tJie trees somewhat but not to a much greater extent than 
does the Mahaleb. The native plum is by far a better 
stock than the Myrobalan, but the period during which 
it may be budded is very short, and it is, consequently, 
very hard to use. On the other hand root-grafting of 
the plum is a process which has never come into very 
great use by reason of the small percentage which the 
average propagator is usually able to make unite and 
grow. 

Root-grafting is practically the only method of propa- 
gating &e apple, by reason of the fact that the work 
may be done at a time in winter when there is little 
else to do, and because the process can be carried on 
much more rapidly than budding. There is the further 
very important reason that trees grafted on piece- 
roots grow practically as cuttings, thus securing the 
tree on its own roots, lending on an average much addi- 
tional hardiness. 

Grapes thrive extremely well, especially in the eastern 
portion of the state. In the vicinity of Omaha, Platts- 
mouth and Nebraska City, manv vineyards are estab- 
lished on a mercantile scale following the lead of the 
other very large growers located just across the Mis- 
souri river in Iowa. 

Raspberries and blackberries produce profitable crops 
in the eastern and especially in the southeastern por- 
tion of the state. 

Strawberries usually produce good crops of fruit of 
the highest quality. As a commercial venture very 
little has been done in growing the small fruits, by 
reason of the fact that in north Arkanssks and southern 
Missouri, where the season is much earlier, immense 
quantities are produced with which all the state, prac- 
tically, is supplied long before the home product is 
mature. 

Currants and gooseberries are indigenous and thrive 
well in the eastern portion of the state, but bear lei*3 
bountifully toward the west. 

Wherever irrigation has been practiced, even on a 
small scale, any^'here in the state, the success in the 
growth of fruit has been very marked. In the parts 
of the state where there is insufficient rain-fall, the 
addition of water is all that is required to bring satis- 
factory results, the soil, except in the sand-hill por- 
tions of the state, being extremely rich. 

In the early days of the territory and state the 
thickets and wooded strips along the streams were 
abundantly supplied with plums of delicious quality, 
two or three species of the grape, and the wild crab. 
There were also to be found, occasionally, gooseberries, 
currants and mulberries. p, "v^. Taylor. 

NECTABIKE. A smooth -skinned peach (Prunus 
Persica^ var. Neetarina), Fig. 1464. Formerly it was 
thought that the Nectarine was a distinct species of 
plant. By DeCandolle it was called Peraiea lavU. 
Roemer in 1847 made two species of it, Peraiea violace(f , 
the freestone Nectarines, and P. Icevis^ the clingstone 
Nectarines. It is now known, however, that Nectarines 
often come from seeds of peaches, and peaches have 
come from seeds of Nectarines. Either may originate 
from the other by means of bud-variation. (See Dar- 
win's "Animals and Plants under Domestication ** for 
historical data.) 

The cultivation of the Nectarine is in all ways like 
that of the peach. Because of the smooth skin of the 
fruit, it is perhaps more liable to the attacks of curculio. 
It is less popular in the market than the peach, and 
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tberetore is lees grtwa, although In Californls it ia 
plBiil«d OD B coinmeroiftl scale. In that state it does 
well OQ almond stocliB. Nectarinea are usually loferiur 
to peaches in quality, probably bvCHuijB lexa atlentiuD 
has bean given to the breeiiing and seleclioo of varie- 
ties, and from the fact ttiat Cliere ia no conveutional 
standard o( excellence. Nectarines thrivfi wherever 
peacl\es Jo. Varieties are few, as compared with 



peaches. The most prominent in this country are Bo] 
ton, Dovnlon, Hardwklc, Early NewlngtoD, l^tmaato 
Orange, Stanwicli, Humboldt, Lord Napier, Advaon 
Elmge. In color, size and season, Nectarines vary i 
pcaohei do. See also Peach, and Forcing. 

L. H. B. 

The Nectarine Is grown in California almost eicli 
sively (or drying and canning, and even tor these use 
is but of minor importance. Ah compared with peacht 
for canning, the product of Nectarines is only aboi 
one-eighth of one per cent that of the peach, and ft 
drying only about one per cent that of the peach. Tli 
varieties grown tor both canning and drying are th 
white Tarletie!<. because they do not color the syrup i 
canning, and beoaune when aulfured they make a beai 
1 1 till, amber-colored, (raiuilueent product. 

E. J. WiCBSON. 

KBOKO'B HEAO. Unusual name for the irory-m 
]>alm, nyttlepliai nacrocu rpo. 



shrubs, with alternate, stipula 
ally U-lobed Ivs. and ralber inconspicuous wbllt«h IIh. 

The one speciei in cultivation is not banly North; it 
requires protection even in the Middle i^lates, and in 
often killeil to the ground In severe winU'rs. but usually 
vlgorons young shoots spring up and bloom and fruit 

green foliage it may be u^ed aa a border plant tor 
shrubberies. It grows in almost any moderately moist 
soil. Prop, easily by greenwood cuttings under glass, 
and also by seeds. Seven species In the Himalayas and 
China. FIb. in racemes, with the pedicels shorter than 
the bracts; calyx-tiibe rather large, campanulate or 
almost tubular, with 5 erect sepals exceeding the 5 oval 
petals; stamens ICKtO; carpels 1 or 2: pod dehiscent 
only at the inner suture, with several shining seeds. 
From Spirna it difters. like the allied genera Physo- 
cnrpus and Stephanandru, by Its alipiilate Iva. and 
shining crustaceous s<»eds. 

thmilUn, D. Don. Upright shrub, to 6 tt. high, 
but usually not exceeding 2 ft. it annually killed to the 
ground: branches angular, glabrous: stipules rather 



JV. Aaturiruia. ykhols.-^-PfajsocarpDS AmnrpDHtn,— ,V. epnii' 
filiut. Brew. & Wsli-Phrsocarpui opulitoLiui.— .V. 3'aaiitir, 
Pnmth. & Bar.-Swphanandra TanakB.-Jf. Torrtiri. Wau.- 
Physocarpoa monogjuui. Alfbkd RlHDBm. 

HELffKBIVIf . The prior name is jVetumiD. 

NBLOKBO (Ceylonese name). jYgmpk<rae/a. Csa- 
ally written yflumbiuiH. Two species of atrong-grow- 
Ing aiiuatics, one yellow- Ho we red and native to N. 
America, the other white or cyanic-flowered and native 
of the Orient. From Nynipba>a. or the true water lilies, 
Nelumbo differs technically in having distinct carpels 
(which are imbedded in the receptacle), with a singlL- 

and usually tuher-bearing rhizomes, which creep 
in the earth in the bottoms at ponds and slow streams: 
Ivs. peltate, orbicular or nearly so, entire, usually very 
large and long-petiuled and mostly standing high above 
the water (sometimes floating): lis. large and sbowy, 
single, on peduncles which equal or exceed the Ivs'.; 
sepals i or 5; petals many, erect or erect -spreading; 
stamens many, on broad, short filaments: fr. a larye, 
flat-lopped perforated receptacle (Fig. !«»), in which 

Nelumbiums are bold plants, suitable for targe ponds 
and tor masses. The oriental species, commonlv but 
incorrectly known as Egyptian Lotus, Is one of the best 
ot large pond plants, being grown for its stately habit 
and showy flowers. Its roots should not freeie. Cover- 
ing the pond with boards and litter, or Ailing It with 
water, may b« made to afford ample protection to the 
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Pers. AicEBtcAN Lotus, or Nelpmbo. Wateb 
IN. Lvs. usually raised 2-6 ft. out of shallow 
, cupped or depressed in the center over the at- 
enl of the petiole, 1-2 ft. across: Hs. pale sulfur- 
yellow, 4-10 in. across, with obovate-obtuse Doneavo 
petals and hook-appendaged anthers: root-tubers and 
seeds edible. In ponds and slow streams from S. 
OnlArio and Mich, to Fia. and La.; usually local, Hn. 
10:lia.-A bold and useful plant for colonlilng. deserv- 

AA. Fli.piak.redortcliHe. 
nneUara, 0»rtn, ( -VcdimftiHm iperiAnm, Willd. 
.VfWm&o iHdifB, Pers,. and ..V. litliiinbo. Karst.). 
Ihdiah Lorrs, Fig. ]4liri, Lvs. usually larger than 
those of A', hilra. glaucous: fls. fragrant, usually pink 
except In horticultural varieties, overtopping the Ivs, 
Warmer parts ot Asia and N. Australia. On, 38, pp. 
426,429; 4^, p. 46.-1; 44, pp. 229, 4.1.5; 50, pp. 2GT, 469. 
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6:29.5; 15:3.11. -This plant la known to the trvde a 
Egyptian Lotus, but the Lotus of the ancient Egj-ptians 
is a NymphKia. This plant Is not native to the Nile re- 
gion. There are many named forms In cult. Var. ftlte 
(XdfftKm.Hort. I, the "Magnolia Lotus, "has white flK. 
6n. 28, p. 42T. IJ.C. III. 14:41. A.U. 20::tli9. Gng. 
7:146. A.F. U:7->ti. Mn.9:73. Var. karmnliia, Hort., 
has light pink fls. Var. rtiaa, Hort,, has rose-colored 
lis. There Is a striped torm known as var. ilbtt Itrikta. 
A large double rose form is T«MKpUiui. A large double 
white form is known in the trade as aY. SJiir>iin,iH 
(P,E, 10. Suppl. Feb, 12|. A free -flowering esrlv sort 
with white fls. shaded pink Is X. A'iHthirrn ot the trade. 
There are other forms with Latin names. {, [j_ [|_ 

Whilst it may be historically true that the EE>ptian 
I^tus is nut a Neluml>ium, the .Vr/HBiIiiiini tjH-rioAutn 
(or more properly A'elHmbo itueifeni) Is evcvj-where 
known under that name, and it has l)een so distributed 
in good taith. Intact, it isdonbttul it it is worth while 
to change the common name at this time. 

America may he honestly proud ot possessing such a 
fine aquatic plant as Xrlumbo tutta, the well-known 
American Lotus. While China and Japan are the 
recognised homes ot the splendid X'flumbo Hiirt- 
fcra. they do not possess a vellow Lotus. In the 
Central states and near the Or«at Lakes. ..V. Iiiira is 
found In abunilance. but It is scarce In the Middle ADnntle 
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BDd Easlern atates. Where veil eHtabUnheil it is amiti 
niflcent plsnt. and vhen Id blosEtom it ia a night worl 

Nelumblums, with Nymphsaa anil other aqual 

Elanta, were among the few flowers Imown or cultivaM 
; the aocieats. No mention is mule In history ot 
yellow Lotui prior to the discovery of America by whi 
iDeo. but over tour centuries ago It was well known 
and cultivated by tbe Indians la tlie waters ot the Ten- 
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Hsippl. It was carried north- 
ward and eastward by the Indiana, and was eitablisheii 
as far east as Connecticut. At the present time (1900) 
It is established and cultivated in most ot the states ot 
the Union. 

The late Isaac Buchanan received tul)er!i of !f. tivcifera 
from Japan, which were planted in a stream on Long 
Island, but there )bey perished. Later other efforts 
were made, and some tubers from the same source were 

rial pond in the gardens of the Inte Mr. Green, at New 
Brighton, Staten Island. N. Y.. where they grew most 
.istaetoril:?, some of the original stock being still in 

;. of Borden- 
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tabli)^lied. From here was disseminated the now famous 
Egyptian Lotus, .Vf/iimfto nHiifrra, to all parts ot 
the United titalea. Several varieties have since then 
been introduced from Japan, including white and deli- 
cately tinted varieties, also deep rose, and double forms 
ot both white and rose. 

The cultivation of the Nelumbium is of the simplest. 
The roots or tubers sboiild not be transplanted until 
there Is evidence ot growth, as the tubers, being usu- 

tho reach ot frost, are not affected by the warm ravs of 
sunshine as early a,i Nympbieas and other terrestrial 
plants. If Nelumbiums are dug before they start into 
growth, the tubers should lie kept In a warm place or 
planted where the temperature is such that growth will 
begin atonre. In the Middle Atlantic states and east- 
ward and westward, May is tbe best time to transplant; 
southward earlier. Tubers may be planted in shallow 
water near the margin ot the pond where it is intended 
they shall grow. The tuber should be placed horizon- 
tally in the soil, first making a little trench or opening 
to receive the same and covering with about three 
jncbefi of soil. Means must be employed to keep tbe 
tuber securely In position and, it necessary, a stone or 
brick laid over the tuber. In artiScial ponds a nailed 
section should be buDt to hold the soil and keep the 
roots within bounds. The walls should have no comers 
at i-lght angles; where there are siicb they should be 
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water lilies into commerce, and knowing ot its being 
grown In the Jardin des I'lanles, Paris, made an exami- 
nation of the condition under which it existed there and 
determined to experiment in the culture at Bordentown, 
N. J. Roots were obtained from Kew Gardens and after- 
ward planted In shallow water in a sheltered spot in a 
mill-pond near Bordentown. Here the plant grew 
amaiinglf , and Its success and hardiness were fnlly es- 
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t the comers. The n 
re, in mo!<t cases, all that Is n 
. They will flourish equally we 
In a stiff or tenacious soil, but when grown In artiflcii 
ponds it is best to use a mixture of two parts turfy lonr 
and one part thoroughly rotted cow manure. Do 'm 
USB fresh or green manure, and when possible hav 
sods cut in the fall and stacked with the manure (1 
this case it may be freab). In early spring 

Resort may be had to cultivation in tubs, but the Lotus 
l)eing such a gross feeder the result In most cases la 
that the plants are starved Into rest at an early date. 
The leaves turn a sickly yello^and present a sorry ap- 
pearance, and In many cases produce no flowers. If no 
other metbod can he adopted, then secure the largest 
tubs possible and during the growing season use liquid 
or artificial manure liberally. 

It must be understood that while tbe Nelumbiums are 
hardy, they are only so as long as the tubers are out of 
the reach of frost. The depth to which frost penetrates 



Tbe 



dead II 
3 farinaceous and edible, a 



flrst be cultivated tor them in the United States, Tbe 
rauskrat, however, has developed a highly cultivated 
taste for these sacred morsels, and it is neceasary to 
wateh these animals lest they take up their abode near 

cultivation la the United Stat 



>, inc 



single I 
yr.|low. 



forma, pure white li 



I, blaek-Qy or black aphis la aome- 
mes trouhlesoiue. The best remedy Is the lady-bird 
'etle and Its larvn. The leaf -cutter, or roller, la prera- 
nt In some sections, and both young and old leaves 
e attacked, also the stems of tbe leaves and flowcr.s, 
bese have their natural enemies In the form ot wa^p* 

used, only auch as are In the shape ot a dry powder can 



be depended 



B the h 






«then 



Wh. Tbickib. 

VEMASTTLIB (OTvek.llirtad-IikeitsUs,- because the 
styles are not united}. Syn., ytmagtylui. Jriddcrtr. 
A few species ot tender American bulbs, with blue B-lobcd 
iia. about an inch across which last only a day. Strictly 
Nemastylis Is a genus of 3 species, found only In the 
southern U. S. and characterized by having the tllaments 
nearly free. Baker, however. In his Handbook ot the 
Irlden, Includes Chlamydostylis as a subgenus of H spe- 
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cies found from Mex. to S. Amer. and characterized by 
having the filaments united in a column to the summit. 
Generic characters are: root-1 vs. linear: spathes 1 or 
more, peduncled : fls. more than 1 to a spathe ; perianth 
without a tube ; Inner segments a little smaller than the 
outer: ovary 3-celled; ovules many, superposed; style 
branches alternate with the anthers ; capsule loculicid- 
ally 3-valved. Some of the following species have been 
rarely advertised by dealers in native plants ; the others 
by Dutch bulb-growers. 

A. Filaments nearly free. Subgenus Nemastylis proper, 

B. Cluster of fls. single: spathes usually 1-fld. 

C0Bl68tina, Nutt. Root-lvs. 1-2, 1 ft. or more long: stem 
l>^-2 ft. long, bearing 3-4 reduced Ivs. : fls. sky-blue. 
Pine barrens, Fla. to S. C. and westward. 

BB. Clusters of fls. BS: spathes SS-fld, 

aoftta, Herb. {N. geminifldrOf Nutt.). Root-lvs. 2-3, 
H-l ft. long: stem K-1 ft. long, bearing 1 large linear 
Ii^nf at the fork, and sometimes another below it: fls. 
"bright blue." Tex., Ark. B.M.6666. F.S.21:2171. 

AA. Filaments united in a column to the summit. 
Subgenus Chlamydostylis, 

B. Fls. brownish purpUf inner segments tipped yellow. 

brthmea, Wats. Stem bearing a single leaf 6-^ in. 
long and a sheathing bract at the base of the peduncle: 
spathe 23^ in. long: outer segments obtuse, inner ones 
acuminate. Mex. 

BB. Fls. pale blue. 

' PrfnflTlei, Wats. Stem usually simple, with a single 
leaf at the middle: spathe 114 in. long: fls. fragrant; 
outer segments obtuse, inner ones minutely apiculate. 
Mexico. W. M. 

NEHfiSIA (old name used by Dioscorides for some 
sort of snapdragon). Scrophularidceag. One of the 
horticultural novelties is JSemesia strtimosa. It is one 
of the most interesting annual fls. introduced in the 
last decade of the nineteenth century. The flowers 
are very distinct in shape and have a wide range 
of color. The fls. are about an inch across and borne 
in great profusion. If started indoors in March and 
transferred to the open in May the plants will fur- 
nish a continuous sheet of bloom from June through 
September. The colors range from white, through pale 
yellow and rose, to orange and crimson, with numerous 
intermediate shades and a great variety of throat mark- 
ings. This species has been known to botanists nearly a 
whole century; it grows only 50 miles from Cape Town, 
and it exhibits all these colors in the wild, yet it was 
never exploited until 1893, the first live plants seen in 
Europe being shown in 1892. Sixteen distinct color varie- 
ties were recognized in the first batch of cultivated 
plants, and the process of selecting strains has barely 
begun. The lower lip of the flower is about twice as 
broad as long, and notched at the point farthest from 
the center of the flower. The upper lip consists of 4 
smaller, nearly equal lobes, the side lobes being usually 
more nearly separate than the middle ones. 

Neraesias are slender annual or perennial herbs, some- 
times woody at the base: Ivs. opposite: fls. in racemes 
at the tips of branches or rarely solitary in the axils; 
calyx 5-parted ; corolla-tube short, with an anterior spur 
or sac: capsule compressed, septicidal, with navicular 
valves. About 30 species, all S. African. The following 
belong to the group with fls. in racemes. They are gla- 
brous or nearly so, 1-2 ft. high, and branched from the 
base. J. N. Gerard thinks that Nemesias are not des- 
tined to become popular. Ho flnds that the seed is 
likely to germinate poorly and that the young seedlings 
are quick to damp off. 

A. Fls. with a sac at the base. 

Btnundss, Benth. Boot-lvs. oblong-spatulate, entire; 
Rtem-lvs. lanceolate or linear, entire: lobes of the upper 
lip relatively shorter and broader than in the next two 
species: throat with a long beard inside: Ivs. few, the 
floral ones bract-like : capsules 4-6 lines long, 3-4 lines 
wide. B.M. 7272. G.C. III. 12:277. R.H. 1898, p. 87 (var. 
grandiflora). V. 16:7. — Var. SAttoni is the strain com- 
monly offered. G.M. 35:459. 



AA. Fls. with a spur at the base. 

yersioolor, E. Mey. Lowest Ivs. stalked and ovate; 
upper Ivs. few, sessile, oblong, lanceolate or linear, entire 
or toothed: lobes of the upper lip equal among them- 
selves and as long as the lower lip; throat with 2 callosi- 
ties, pubescent: spur incurved, about as long as the 
lower lip, 4 lines. Not advertised by name, but iV. eom- 
pdetttf vars. dlba and ccerulea^ Hort., belong here. R.H. 
1898, p. 87. 

floribtbida, Lehm. Lower ivs. stalked, ovate, dentate; 
upper ones few, small, ovate or lanceolate, subsessile: 
lobes of the upper lip not quite as long as the lower lip: 
fls. white; throat lined with blue, the callosities of the 
palate yellow. According to De Candolle, the lobes of 
the upper lip are about equal among one another, but in 
B.R. 24:39 the middle lobes are narrower and longer 
than the side lobes. Advertised abroad. Fls. smaller 
and with a narrower range of colors than N. strumosa . 

W. M. 
NEMOPAKTHUS (Greek words, referring to the 
thread-like flower-stalks). Aquifolidcea. Mountain 
Holly. A genus of one species, confined to eastern 
N. America. It is a medium-sized, hardy shrub, rarely 
cult, for its showy pendulous red berries, which are 
borne in autumn. The genus is distinguished from the 
common holly (Ilex) as follows: calyx often obsolete, 
especially in the fertile fls. ; petals distinct, linear, acute; 
stAmens free. (In Ilex the calyx is present and persis- 
tent in both fertile and sterile fls. : petals slightly grown 
together at the base, oblong, obtuse : stamens grown to 
the base of the corolla. ) Nemopanthus is now largely 
used, and the plants attain 10 ft. in cultivation. 

fasoiovUkrii, Raf . ( iV. Canadensis, DC. ) . Dense-grow- 
ing, purplish barked shrub, attaining 6 ft.: Ivs. often 
clustered on spurs, 1-1 H in. long, elliptical, mucronate, 
entire or minutely serrate, thin but firm: fls. about 2 
lines wide: drupes dull red, about 3 lines thick. B.B. 
2:393. 

KEM6PHILA (Greek, nemos, a grove, and phileo, to 
love; referring to the habitat of some species). Hydro- 
phylldcecB. Nine species of hardy annual herbs, all 
from N. Amer., are now referred to this genus. They 
are of dwarf, compact habit, and produce an abundance 
of showy bell-shaped fls. from early spring to late sum- 
mer; hence they are valued for bedding and for the 
border. Whole plant more or less hairy: stem diffuse, 
becoming prostrate: Ivs. alternate or opposite, pin- 
nately lobed or divided, petiolate: flower-stalks usually 
longer than the Ivs., terminal or lateral, slender, 1-fld.: 
fls. blue, white, purple, or variously spotted; calyx 5- 
parted; lobes erect or spreading, with 6 supplementary 
reflexed lobes alternating with them; corolla broadly 
bell-shaped or wheel -shaped, deeply 5-lobed, with 10 
scaly appendages on the inside of the throat. 

S. W. Fletcher. 

All the species are propagated by seeds sown in the 
fall or early spring. If plants are desired for very early 
flowering, seeds should be sown in Aug. out-of-doors 
and the plants transplanted in late fall ; or they may be 
started under glass in March. Seeds sown in April in 
the open will give plants for summer and fall flowering. 
These are preferably transplanted. If a later sowing is 
made it should be where the plants are to flower. Most 
species seed freely, but they cannot be trusted to re-seed 
themselves satisfactorily. Nemophilas love a moist loam 
with partial shade, but accommodate themselves to any 
good garden soil and a sunny site. iV. Memiesii, how- 
ever, should be planted in a moist place if possible, and 
N. aurita is impatient of intense sun. Few hardy an- 
nuals are more valuable for bedding than Nemophilas 
because of their compact habit and free-blooming quali- 
ties. They are also fine for cut-fiowers, window boxes 
and pot-plants. N. insignis and iV. Memiesii, ^frith their 
many garden varieties, are most popular. 

F. W. Barclay. 

The above method of culture is not adapted to all parta 
of the country. It is very doubtful whether Nemophilas 
have ever been successfully grown outdoors during 
summer in the vicinity of 'Boston. The writer has 
tried them over and over again without success. His 
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beat resQltB have been attalDed b; (rrowing tbera In 
pou Id a cool ^reenhouiie. Nemophllas are said to 
do beaatifull; outdoors In Maine, where the summer is 
cooler and molnter. In Scotland, MeiuophUas are en- 
teemed moat delightful garden plantH. An odd thioK 
about Nemophllsi is that cata are eitrenmly fond of 
rolling In them as tbef do in catnip. 

ROBEBT CaKIBOH. 

A. I/el. motlljf allemate, all with an ear-t}iaptd and 
claiping bait oncinstd pelioli, 
UiriU, Undl. Stem 1-3 ft. long, weak, with stiff, re- 
carved brlBtiea by which the plant tends to climb: 1v». 
deeply cut above into 5-9 oblong or lanceolate eegments, 
wbieb are naually turned bacll: later Bs. not accom 
panied by Ivi., and hence appearing to be in loose ri 
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OCC. i'li, vivid bine ipurt ichitt or lilae in van.), 
inilgnil, Benth. Fig, 1466. Lre.plnnaCol)' parted into 
T-9 oblong eegmentSi which are sometimes 2-U'lobed or 
toothed; fla. H-I In. wide. Lew ground, Calif. B. R. 
20:17U. B.M.34S5. P.U.3:lal. V. 2:268; 5:168; 8:21.^ 
—There are many garden varletiea of this desirable 
species. Among these are var. BTandltUra, with large, 
clear blue fla. |Gt.34:3;0): var. ilba. Ha. pure white; 
var. marginita, He. blue, edged with white. 

S. W. Pu 
V&HOA (Malayan name). Palmdcea. Two oi 
species of Malayan palms, one of which is 



and fastened at the baae, whfle Nenga 
group in whi ' "' . . • . 



e is ' 



Lcu cue ovuie la foatened on tiie aide and 
pendulous. Nenga la dintlngulabed from 
the 6 cultivated genera of this group ( whith are liatfd 
under Hedyacepe) by the following characterlatiea : 
atamlnate fla. with narrow sepals much surpassing (he 
petals; ataraena 6; anthers erect. Nengaa are graceful 
splneleas palma with erect, slender, ringed trunliB: [V9. 
terminal, equally pinnatisect; segments linear, acumi- 
nate or obliquely ^-fld or 3-fld; margins folded back at 
the base; primary nerves sparsely scaly below; rat-hls 
3-alded; petiole short; sheath cylindrical, strongly ob- 
lique at the throat: spadii with a short peduncle and 
slender pendent branches: spathes 2, the lower sym- 
metrical, lanceolate, folded, 3-oreated, the upper un- 
syrometrlcal, peraiatent, or lacking: bracts ;i-lld.; 
bractlets acaly: Ss. white: fr. ellipsoidal, smooth, red- 
dish oiange. 

WandlandSftna, Scbetr (Arica pitntla. Blnme). Stem 
10-20 ft. high. 2-.1 In. In dlam. : Ivs. 8-9 ft., pinnate 
nearif to the base; pinnn alteniate, enaiform, acumi. 



AX. Lit. all oppoiilt, bait not tar-ihaptd, 
B. Scalf appendagei on Utroat of corolla narrate. 
■tniiMU, Hook. & Am. (JV, afomdria, FHsch. & Uey. 
ir.dUciidalii.ljitia.). Stem straggling, succulent: iva. 
pinnatifld, the lobea ovat«, nearly entire, allghtly hairy: 
Ha. light blue to nearly white, marked with dark brown 
spots towards the center. Low grounds, western Amer. 
B.R.23:1M0. B.M.3774. P.M.5:99. V.2:2C7.-Undcr 
rutt. the species has given rise to vi 
ditebidalii, Lem.), in which the spots 



IV. 2:268), and var. oenliU, white, with purple i 



ton. Leaf segments obtnse. margin 
slightly dilate ; lower Ivs. narrowed Into a short petiole; 
lobes notched at end; corolla bell-shaped. Western N. 
Amer. B.R.»:7«}. B.H.2373. 

cc. FU. whitt, with a purplt bloleh at tlie lip of 



3 5-9 short 

only 3-lobed: fls. 1-2 In. wide, showy; sometimes 
(he purple blotch Is poorly defined. Common In west- 
ern and central Calif. P.M. 16:6. F.S.^:43I. R. H. 
1849:201. V. 2:287. -Oood garden forms of this are var. 
AlUd« and var. ffrudUUra. Var. TarlagkU has varie- 
gated leaves. 



KE0TT6FTSBIB. Consult ThaanopUrii. 

HEPSNTEEB (name explained below). Nepenthicta. 
Aboat 35 species of Insectivorous pitcher plants 
which rank among the wonders of the vegetable king- 
dom. The word Nepenthes occurs In the Odyssey, 
where Helen threw a drug Into the wine which was sup- 
posed to free men from grief, anger and all Ills. In de- 
scribing one of these pitcher plants, Llnnnus said: "If 
this Is not Helen's Nepenthes, it ceruinly will be fur 
all botanists. What botanist would not be Qlled with 
admiration If, after a long Journey, he should Snd this 
wonderful plant I In his astonishment past Ills would 
be forgotten when Iwholding this admirable work ot 
the Creator." 

Them are about 35 species of Nepenthes, all tropical 
and mostly Malayan. They are all remarkably alike, 
and different from anything else In the world. They 
ore probably supported In part by animal matter which 
is caught In their pitchers. The fluid In the bottom of 
the pitchers Is largely secreted by the plants and Is com- 
parable to the gastric juice. It helps to decompose and 
digest the food. The glands which secrete this digestive 
fluid may be seen with the aid of a band-lens. This 
fluid la used by the natives of Borneo as a remedy for 
indigestion, as fresh ripe tlgx are often used. It has 

creted before the lids open, even in the bahy pitchers. 
and the lid is believed to keep the rain from diluting 
the viae id fluid. 

It Is supposed that Insects are attracted by nectar 
glands situated near the mouth of the pitchers, and per- 
haps also by the o<lor of the fluid. Later, the odor of 
decomposing files Is thought to attract fleah-eatlag in- 
sects, and thus a second harvest Is secured. One spe- 
cies is said to be !<till further specialized In Its tastes. 
Burbidge relates that JV. Veilthii, from Its peculiar 
habit of growing on dead trees, catches mainly such 
beetles and boring Insects as eiist In decayed timber, 
and ants Innumerable. There is, however, a species of 
ant which out,wltn one of the pitcher plants; viz., JV. 
biealramfa. " This anfs object Is water, and to obtain 
this it bores a hole through one of the large sugar-se- 
creting glands of the stalk behind the pitcher, just 
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below the wnter-tinp, seeming to know by instinct— or is 
tt experipnctl — Ihfti Chu wnterof tbe pltrbem BooperHtnl 
tii>on vill ne]] up the hole ox IC dneH in a B3-pLoD pipe." 
Tbe two species o( pitcher plants just menlloneil srp 
constantly robbed by luseet-eating- birds. The Bomeans 
call the pitcher plontg "moolcoys' cooliing pots." Bur- 
bidge WM presented by the natives with Jclicioiis rice 
daintily cooked In clean pitchers of N. Moolteriana. 

The pitchera of Nepenthes are borne at the ends of 
the leares. They are usually flssk-sbaped, sometimea 
mug-shaped, rarely cylindrical. ( For examples of these 
3 sbapea, see Figs. 1470-72.) A pitcher alwaysbasa lid, 



•"K 



n mouth surrounded by a rim, a little spur at the back 

the pitcher joins the lid ) and two wings running up and 
down the front of tbe pitcher. Tbe broader these wIprs 
and the loniter their fringes the handBOmer the pitcher, 
as a rule. The rim around the moutb Rometime^ bears 
numerous down ward -pointing t«etb. which have been 
pposed to (urn bock insect refugee". 

rtion of about half a diiien very distinct 
hB mentioned later, Nepenthes specica 
are too much alike. So tar as recordn and pictures go, 
practically all the hybrids are as much alike as so many 
peas, at lea.it so far as pitchers are concerned. A few 
exceptional kinds can 1>c told by the hnirine.-o or broad 
bases' of their leaves, or by venation. Even the flowers 
furnish littlo help in distinguishing species and, as a 
rule, the cultivator wants pitchers, not flowers. The 
pitchers will "hold water," but it i" doubtful if the pres- 
ent clasiiincatlon of them wilt. The dlfllculties of the 
case will be apparent from the following account of how 
the pitchers change in form and color as a plant de- 

IfoK the Pilelifrii CJatw'.— When a Nepenthes is 
grown from seed, the very first thing that develops nttcr 



the cotyledons is a little pile 

ors," according to Harry J, 

continuous with the blade and form part of it ; tbei 
sessile, and later separated from It by a prolongation o 
the midrib; they are produced simultaneously nitb th< 
blade, not after It, as in the adult plant. • • • A 
leaves continue to bo produced, so a gradual change ii 
the size and shape of the pitchers becomes anoarent 
Instead of the pitcher being pro"lticed s 
witb the blsdo, it la^^s behind, aa it were: 
perceptibly prolonged bcyunU the ape* of 1 
the pitcher Is still rudimentary, and this 
leaves are produced with full-sized pitchers 
is allowed to grow without check, tfie pitch) 
to tbe leaves successively produced undergo g 
shape and dimensions still more remarkable man wni 
I place during tbe progress of development from tli 
Is regarded as the perff -■ ' ' -'- 



"Those young piich- 



isly 



e midrib in 



till 
If tbe stem 



infantine to 



I See Fig 



1470. 1 



leaf after leaf Is 
;m, tbe t't'bers flrst 
eu follows a gradual 
yc pitchers are being 
the cylindric shape; 
linisb In breadtb and 
the place of (be wings 
'"""'" and Instances 



diminution of the parts while tL 
modified from the flask shape to 
the ventral winga constantly dim 
tbe ciliate fringe disappear 
is denoted only by two [ 

have been observed in which even these are oblite- 
rate- The pitchers not only undergo change In alio, 
form and color, but ther al.so change their position in 
respect to tbe prolonged midrib. By tbe time the seventh 
or eighth pitcher has been produced above that which 
we have already referred to as the perfect pitcher, the 
prolonged midrib has made half a '" "" " 



>t the |>i 



side I 



. cached. 

and as the plants arrive at the time of flowering, they 
cease to be produced altogether, but the stem continues 
to grow and produces leaves with prolonged midribs. 
affording a support to the plant and its inflorescence 
while maturing ItH seed. Sir Hugh Low observed of 
!T. ampiillaria, which he saw in Sarawak, that the first 
formed leaves have no blades but only pitchers, with 
which the ground is frequently covered as with a 

Other habiU of grovth are no less interesting. Some 
of the Nepenthes keep to the ground, but most of them 



b tall ti 



. The spec 



greatly. Thekinci 
aliout ns large at 



tlons, all more or less epiphytal, and S. VtHchii is said 
to be wholly so. As they climb, the tips of the leaves 
lake a turn or two around a nearby twig. Like all pitcher 
plants, Nepeothea are poorly supplied with roots, and 
as the plants grow above they are said to die away below. 
Thus their lowest point may be 20 feet above ground. 
However, they can send out new roots all along the stem 
and penetrate the thick covering of moss and lichen 
often found on tbe trunks of trees growing in hot, 
moist reirions. As to size of pitchers tbe species vary 

and Ph^llam\thOTa, have pitchers 
. ... a man's thumb. Others, as JV. Northi- 
, Raffltiiatm , bicalramta and inngninro. 
may be 6-12 In. long or more. The great Rnjah, whii-li 

ing on the ground in a circle, has been known to have 
pitchers holding 2 quarts, while in another was tonnd 
a drowned rat. The fis. of a Nepenthes are produced In 
a pseudo- terminal fashion on old plants. The male and 
femalo fls. are borne on separate idants. They arc green 
or purple, small, a hundred or so in a raceme or panicle, 
with 4 perianth segments. Oidinarily Nepenthes are 
not permitted to flower, the stems being stopped, partly 
for the sake of taking cuttings, but chiefly bocnu.^e the 
most and best pitchers are produced from the new 
growth of compact plants rather than from tall and 
straggling specimens. 
"Of the 36 species, or thcrenboiits, known to science,' 
" -  — " '  Borneo, 3 more are 



I to that 



d adjac 



t Islands, 1.1 n 



Bornean but strictly Malavsian, the remaining 6 an 
much scattered— there is one in North Australia, ont 
in New Caledonia, one in Ceylon, one in the Seychelles 
one in .Mudagascar and one in northeast India." Thi 



NEPENTHES 



NEPENTHES 



1069 



preat minority of the species are found on equatorial 
islands at low elevations near the seacoast, in a climate 
of wonderfully uniform temperatures and a yearly rain- 
fall of 70-^ in. As a general rule the greatest heat of 
the day does not exceed 90-92^ F., while it seldom falls 
during the night below 74° F. The usual daily range is 
only 10° and the extreme 15°. During a large part of 
the year the air of the Nepenthes region is nearly satu- 
rated with moisture, so that a very slight fall of tem- 
perature produces copious dews and showers even at 
high temperatures and low altitudes. 

The species which grow at high altitudes form a most 
remarkable and exceptional group. There are four of 
them, which grow only on Kina Balou, a mountain in 
Borneo, which is 13,700 feet high. These species are 
found at altitudes ranging from 5,000 to 10,000 feet, in 
the following order: iV. Lowiif ItdwardsianOf Rajah 
and villoaa. These four are amongst the largest and 
most distinct of all Nepenthes. N. Lowii gapes at one 
like a sardonic pelican (see Fig. 1472). N. Rajah has 
pitchers of immense size and unique shape (Fig. 1472). 
.V. villosa and Udwardsiana differ from all other species 
in their rim, which is cut up, as shown in Fig. 1472, into 
rather few large coarse disks instead of numerous fine, 
crowded rings. Some of the best collectors in the world 
have been sent after these treasures, and the history of 
the chase for them rivals the most romantic and excit- 
ing orchid hunts. Up to Sept., 1897, only the Raiah had 
been successfuly brought to our northern hothouses, 
where it remains an unwilling prisoner. The capture of 
the others should be one of the horticultural triumphs of 
the twentieth century. In the particular zone in which 
these four species g^ow there is a peciiliar combination 
of cold and wetness in the air rising from the sea which 
meets the cold air decending from the peak. There is 
a constant state of "Scotch misf associated with a 
temp, of 40-45° F. "When plants of these noble species 
are brought down to the hot plains they soon die off, and 
even if shipped safely in Wardian cases, they cannot 
withstand the heat of the sea voyage.** The Rajah was 
introduced in the form of seeds. 

To grow the Rajah may well be regarded as the sum- 
mit of tuc gardener's skill. " It is terrestrial in yellow 
loam and decomposed granite, with its great basal 
pitchers resting and often buried in dead leaves, moss 
and other detritus or debris." JV. villosa is also terres- 
trial: y. Lowii and JV. Edwardsiana epiphytal. For 
the Rajah and its three companions Burbidge' proposes 
a cold greenhouse surrounded by hot ones, so arranged 
that the warm moisture-laden air of the latter could be 
admitted to the former, thus imitating the cold mois- 
ture-saturated atmosphere of their native habitat. In 
such a house the Odontoglossums of the higher slopes 
of the Andes and many other dif&cult things should be 
able to thrive. 

As a whole, Nepenthes is a dif&cult g^oup to grow. 
Pitcher plants deserve a house of their own, and they 
often get it. Within the group, however, there are cer- 
tain kinds which are relatively easy to cultivate. The 
hybrids, as a rule, are easier to grow than the species. 
Anyone who wishes to begin in a small way should start 
with ^y. Masters iana, which is often said by connois- 
seurs to be the largest, best colored and most desirable 
of all Nepenthes. This fine hybrid is named after Dr. 
Maxwell T. Masters, editor of the Gardeners* Chronicle, 
who has done more to preserve careful records of Ne- 
penthes hybrids than anyone else. Some of the points 
of a good hybrid are: It should be easy to propagate 
and easy to grow; every leaf should bear a pitcher; the 
pitcher should be large and highly colored, the reddest 
ones being the most attractive; the wings should be 
broad and copiously fringed; the plants should never 
be without some pitchers, and the perfect pitchers 
should last all summer at least, without browning at 
the top. All or nearly all these points are met in iV. 
Mastersiana^ pitchers of which have been known to 
last two years. 

Among the species one of the most distinct types is 
y. Rafflesiana, which is remarkable for its high neck 
supporting the lid. A form of it, known as iV. Hookeri- 
ana, is thought to be a parent of more hybrids than any 
other Nepenthes. The wide rim of N. Veitchii gives its 
pitchers a strong individuality and makes it a favorite 



for hybridizing. The four Kina Balou species are very 
distinct, but for most people impossible. N. albo-mar- 
ginata and a supposed hybrid of it named cineta are re- 
markable for a white ring just below the rim. The rest 
are for the hobbyist. 

The literature of Nepenthes is very extensive. The 
only botanical monograph is that by J. D. Hooker in 
DeCandolle's Prodromus 17:91-105 (1873). This is an 
account in Latin of 34 species, of which a dozen or so 
are cultivated. For the origin and development of the 
pitchers, see J. D. Hooker in Trans. Linn. Soc. 22:415- 
424 (1859). For the horticultural side, see Veitch and 
Burbidge in Jour. Roy. Hort. Soc. of London 21 :220- 
262 (1897). 

Nepenthes are fanciers' plants par excellence. The 
problems connected with their insectivorous habits are 
of perennial interest to scientists, students and the gen- 
eral public, but to the gardener the fascination of Ne< 
pentbes lies chiefly in their oddity and the difficulty of 
their culture. The feeling of curiosity soon yields to 
a sene>e of their beauty. America is too young to have 
made many contributions to fanciers' groups in general, 
but the hybrid Nepenthes raised in America by the late 
Mr. Taplin are so remarkable for their continued suc- 
cess on both sides of the water that they deserve separ- 
ate notice. -^^ -^^ 

The Taplin Hybrids. — It is certainly true that my 
father's hybrids were superior to many of the European 
hybrids. He worked on them for many years, but left 
nothing whatever in the form of manuscript concerning 
them. He never wrote for publication, and the notes he 
made from time to time were distinctly hieroglyphic, 
and merely concerned the period of blooming of different 
kinds. He began his work in this line while at Chats- 
worth, but many varieties did not flower satisfactorily 
in England, or did not ripen viable seed. Consequently, 
he succeeded much beyond his expectations in this 
warmer climate. Most of his hybrids resulted from 
two varieties blooming at different times, and the under- 
signed has vivid recollections of an array of little 
thumb-pots, carefully lined and sealed with tinfoil, and 
kept in a dry place, which contained pollen saved from 
one period of blooming to another. He used N. Phyl- 
lamphorOt Hookeriana^ distillatoria and Sedenii quite 
largely. The majority of his hybrids were sold to B. S. 
Williams, of London, when the George Such collection 
at South Amboy was dispersed. JV. Taplini is a very 
richly colored one. JV. MorganicBy Outramiana, Wil- 
liamsii and Lawrenceana are his varieties, and the 
writer is fairly certain that Courtii is also. Court and 
Outram both being warm personal friends. Most of the 
plants were renamed when sent out in England. 

Emilt Taplin Rotle. 

Nepenthes Culture at Washington^ D. C. — Nepenthes 
are increased by cuttings and by seeds. The ripened 
shoots, with 4 or 5 leaves attached, make the best cut- 
tings. They may be put in to root from December till 
the end of January, but under proper conditions the 
operation may be performed at any time during the 
year. Some of the free-rooting kinds, such as N. Dam- 
iniana, N, Icpvis, N. gracilis, iV. Phyllamphora and 
iV. Afastersiana, may be rooted in sand under a glass 
with a little moss tied around the base of each cutting. 
Under this treatment the temperature of the sand should 
be about 80° F. When the roots show through the moss 
they should be put in small pots and kept close for a 
couple of weeks. The most satisfactory method of 
propagation is to put the base of each cutting through 
the hole of an inverted 2-inch rose pot, plunging the pot 
in sphagnum moss in a temperature of from 80-90° F. 
See Fig. 1468. During the operation of rooting they 
must be kept in a close propagating frame and frequently 
syringed. See Fig. 1469. When the roots are about 
three-quarters of an inch long the cuttings should be 
potted, using a mixture of finely chopped fibrous peat, 
moss and sand, with a little finely broken charcoal 
added. They should be replaced in the moss and kept 
close until the pots are fairly well filled with roots and 
then gradually hardened off. AH of the kinds do best 
suspended from the roof of a hothouse, the temperature 
of which should not fall below 65° P. in winter. The 
plants may be grown either in orchid pots or baskets. 
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III potting or basketing plants frani 4-Id pots, large 

Eleces of potsherd and Fharcoal should be flnnly plaui'd 
ere anil tbere among the potling roMerial. whlcb should 

ploQla should aot be allowed Ui grow as vines at.Jesa 
they are loMnded to produce seed. Wbpn large-siied 
pitchers are wanted the ends ot the shoots should be 
nipped out after several leaves have been made and the 
pitchers are In the prooess of development; this throws 
BtreoKth Into the last-formed leavefl and produces very 
large pltohers. When the plants are In active growth 
they should bo well drenched with water at least once 
each day and syringed frequently, but eare should be 
taken not t« overwater newly potted sppclmena. They 
should at all times be shaded from bright sunshine, and 
when a house Is devoted to them, or partly occupied 
with plants requiring simitar treatment, it should be 
■haded with cloth Bied to rollers. Well piti?hered plants 
may be taken from the growing bouse and exhibited in 
good condition for a long time In a house under condi- 
tions which would be unfavorable for their growth. All 
of the hybrid forms are ot easy culture. N.ifatliriia»a, 
It. Dominiana, !f. Siebrethtii, jf, Oulramiana and 
jV. BemTfana produce pitchers very freely. The specie 



le of It 



n thrive 



MM. Oood metbiKl ol ImpaEaliUE Naiwnthaa. 
[%e cntllnc Is flsced la an Inverted pot. The illek 
tliB right wBdmii th« cuttlnK and keaps it llrtt; il 



cribs in a mixture of fibrous peat and sphagnum moss, 
with perhaps some pieces of charcoal and crocks at the 
bottom. This material should be packed la firmly and 
tied down. Then set the plants again Into bottom heat. 
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in order to have tbem firmly establlshe<l. IncreiEip rhe 
air gradually until the plants are sturdy enough to be 
placed in the greenhouse, either upon a rack or nus- 
pended from the roof. The t«mperature where Ne- 
penthes are grown should never he less than 60°, and it 
might be as high as 80° or M", providing plenty of 
moisture Is given. Copious syringini. and during (he 



equally as well as the garden forms. X. Rajah, N. ^or- 
Ihiana, X. nanfuinea, ,V. albo-man/inata and If. bital- 
earata are all more or less diflleiilt to manage, as the 
conditions under which they grow In (heir native haunts 
are sometimes not easily Imitated. If. anpullaria. 
If. Sameiiana, If. Phyllampliara, JV. dialillaloH'i. 
Jf. lai-it and JV. X~fn>MiIyana are usually seen well 
furnished with pitchers. o. W. Olivib. 

Ifepinthei Cutlure at Ifew Soehelle, If. Y.-ln 
propagating these charming plants the writer prefers 
cuttings of well-ripened wood, not too hard, and of 2 or 
:t eyes In length. The Ivs. are trimmed in one-half or 
more. The cuttings are placed In a close glass case, 
with a steady bottom beat ot at least S0° or S.'i° in a 
bed of cocoa fiber or of sphagnum moss and sand 
mixed. The cuttings are always kept moist, and only 
enough air is allowed to reduce condensation. 

After they arc rooted, which takes from two to three 
months, they are planted Info shallow pans or orchid 



summer months, dipping ot the plants In water, Is verv 
beneficial. When the plants get too high, say above 
IS in. or 2 tt., and their pitchers become smaller and 
smaller, as they grow taller, the best plan 



s of tl: 



. Then 



growth ot new leaves will give tl . 

pitchers. When well established in their pans or cribs, 
and while In good growing condition, a light concoction 
of liquid manure is ver>* beneficial. When the potting 
material is exhausted, it is essential that it l>e rrneiteil 
at least once a year. Verv fine plants can also hf 
raised from seeds. When tiie plants are in bloom Ihe 
ilnlature flowers should bn carefully eia 



that I 



, for If e 



1 be no rertiliiatlon. The 
ripe, should be sown in pans In much the ssj 

as was prescribed for cuttings, the pans placed ii 

the same sort ot a place, and the material always 
kept moist. It takes from six weeks to two months to 
germinate the seed. After that, care must be taken (hat 
the young seedlings do not damp off. Once they are 
strong enough, wiili 2 or 3 leaflets, Ihey can be pricked 
off and planted into other pans and fresh material, nt 
the same time gradually accustomed to the air, and thui 
In from eighteen months to two years' time nice little 
plants may be had. In the experience ot the writer the 
following kinds are more easily cult, than the otliers; 
JV. Alleniana, ampHtlaria and vars., biealeamia, Chtl- 
foni, CuTlitii. eylindriea, ditHUalona, DoaiHiaiin . 
Sytrmanm, hgbrida. var. macalala, Buokeriai-ii . 
Hookeriana var. tioHjala. tanata, Lavrinciava, Jfii- 
Itniitna (2 vars.l, Uorvaniana, Oulramiana, Palrr. 

St<te«i. Sifbrrehlii, Sttirailii, TaptiHi.'TildeHianii', 
Vtilchii, Ztylanica var. rubra. u. A. Sisbbecht. 
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Color ol pilcX 

ekitfly rtd; 
PittMer icilh t invnrd- 

poiHiing tpiiri 1. blMlMrau 

Pileker wilhoat inxard- 

Pointing spun. 
ipe 0/ pitthtr ihorl- 
ftatk-or mug-thaped.... 2. IbdagUMrlmll 
Shape nf pitcher quite tylia- 
drieal 3. luffnlnta 

0, Shape ol pitcher enliiidri- 

eat, but tiarrawer above, 
a. Length of pitcher 7 in. or 

■•ore 4. KuttnUnk 

». Length of pitcher Bin 6. EtnnadTHUi 

1. Color of pitcher icholty or 

chiefly grten: tpott fete 

gt alwayt fringed. 

C. Foliage hairy beneath 6. luiatB 

c. Foliage not hairg bentalh, 

nnlest along midrib, 
a. Lidemallerthanlhemouth, 

erect or bent back ....... 7. UDpullAlift 

a. Lid a> large ai the mo«th. 
t. Upper part of pitcher 

fluthed rtd: neck low... fl 
I. Upper pa riot pitcher green; 

E. Upper part of pitcher leith 

a tea red spoil: neck 

rather high ID. ojUndittu 

i. Winge not /ringed {except 

lometimet If. Invie). 

3. fan of lid notched II. 1«t1i 

;. Bat* of ltd not notched. 
>. InflortMcente panicled. . . 
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Not. 28 to 45. Pusk-bhafev anb Spottkd Pttcbeh 
Plakts, > key to which will be found on page 1073. 
bteBloarjtte, Hook. Touob pitchers bowl-nhsped, 






in.: old pllcherg Bx<i In.. Including a 
■-'— -• -'-' --rs lesa viviil than in N.ianguinea. 
G.C. II. 13:201. On. 17:237; 33, 



). tiybilda 



ipotted. 

Pitcher icingleti 15. Bnrinl 

B. Pitcher tcinged. 

c. Foliage hairy beneath. 

>. Jiim eompoeed at many tine. 

clote Tinge Ifl. VdteUi 

dielanlditke 



p. 29.-The spurs i__ ._ 

the fangs of a snake. Appa- 
rently no other species has 
such spurs, G. W. Oliver 
writes thst all the specimens 
he has seen lia^e been yellow- 
ish green, covered with rust- 
colored, downy material. 



:. Folia, 



U beneath. 



(. Month of piUher u-ith a 
vhite Margin beloic the 

E. Month ot pitcher Kilhout a 

lehlte margin, 
r. Back of pitcher I'tpurred.. id. grMlUl 
r. Back of pitcher t-ipurrtd.. 20 ~ -" 
a. Bait of Ivt. narroteed info 

a petiole, trhich, however, 

it Htuallg margined, 
s. Shape of pitcher like a 

• •-  , cglindrital, not 



d not bent back 22. nizta 

i. Lid benl back r2a. MnpnllMta, 

„ l Tar. TitUU 

E. Shape of pitcher like a m«g. 
f. Month of pitcher biggerlkan 

the bottom 24, Bkjali 

', Mouth of pitcher imaller 

than the bottom. 

I. Wing tringet tparee 25. Chelfonl 

„ 26. EdlnsnsU 

I. Wing fringei copiout 27. BaIUmIuu 

!. Shapeofpitcherlikeaflatk, 

i.e.. Inflated below, more 

or leit cylindrical above. 



from B. M. 4SS5. 






1471. Th«B old-time 



Id the middle, 

laloria below. 



2. 1lad4ffu»ui*iiila, Polr. Lvs. leathery, rwidlsh 
beneath, 6 1 IJ4 in. : pitcher 4-6 In. long, crimson, dasb- 
G c"* n 'le^'ess"" "*" "Ircular, with scarcely any neck. 

3. HDB^nsk, LIndl. Pitcher 12x3 In., quite cylin- 
drical; no neck. Malaya. P.S. 22;2:i43. G.C. 1872:541  
II. 11:13. P.M. ]874:128.-This is one of the very few 
species tbat has a sessile leaf. 

4. MMMnUu. Veilch {N. languinea x If. Khoei- 
ina). Piteher 7x 2 in., cylindrical, but the upper third 
nMTower, deep claret red, sometimes with apotsof darker 
red. G.C. II. 1«:749; 21:249. I. H. 33:618. Gn. 23:390. 
Qng.4:183.-Thiseuperbhybrld has the sessile leaf and 
red pitcher of ,V, tanguinea, with a. form of pitcher In- 
termediate between its two parentx. There Is a dark 
colored variety and a lighter colored one. 

."5. Ksimedylui*, P. Moell. Pitcher BkIK In., reddish, 
cyiindHcal,_bnt narrower above; lid as^arge as the mouth 



and nearly horiiontal. Australia. ( 



larireasi 

:.n.i7:; 



257. 
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6. ImnkU, Master?. Here nsed for the 
pUnt with the green pitcher nod yellow 
Tim which is ooe ot tvo things pus log in 
the trtia u X. ytilehii. The nune JV. In - 
nnia wm flrst used &t the bottom of plMe 
261, vol. 23 u( I.H., but tbe accompanTlng 
text ii headed iV. I'eilchii, and HMt^rs 
declares that tbe text refers lo JV. Vrilrhii 
aad Dottolbe pluitthere flgured. Haslera 
gave, tberefiire, tbe flrst descrlptloti of iV. 
lanata In G. C. II. 17:178, but he falls to 
clearl; distingulsb tbe two plantH. He 
savs Ibat iV. lunula bae blukish hairs on 
tbe under side of tbe Irs. and that tbe 
rim la "ultimately reddish brown,' The 
typical iV. Viitcliii (B.M. E080) is said 
lo bare " rufoas " hairs on the under side 
of the Its. Borneo. I. B. 23:261 (proba- 
bly a poor picture). Gn. 17: 237 (as If. 

Vtitehii). If, lannla should perhaps rank 
merely as a variety of !f. yettchii. 

7. unpnlUrla, Jack. This and Nos. 2 
and 12 Hooker distiognishes from all other 
species by their inflorescence, which is 
more or less panieled, instead of racemose. 
Pitcher oblong, 3 In. long: lid smaller than 
the iDouth. erect or betit bock. Ualaya. 
P.S.22:232S {copied from B. M. 510» and 
reversed.-Vor. TitUta is a spotted var. 
I.H. 24:272. Var. mkjor also bas been 
offered. Burbidge says this is the only 
kind that has no honey glands, but J. M. 
Macfarlane declares that all species have 
honey glands on the rim, though this spe- 
cies has none on the rudimentary lid. 

8. mttwent, Veitch(,V.^ey[anieii, var. 
rvbra x If. Courtii). Stem reddish, closely 
covered by broad decurrent leat-slalks, 
wbich are about 1 In. long: Ivs. 12i2>41n.: 
pitcher narrowly flask-shaped, 7>ii2 In. 
— Fresh pitcher sent by Siebrecht differs 
fromG.C. HI. 4: G69 In having a very nar- 
row green rim, higher neck and lid faintly 
flushed red al>OTe but freely spotted 

. S- ll*brJd«, Veltch. Lvs. 8-9 12: pitcher 
51n.long; mouth ovale; lid spotted; neck 
rather high. If. Kliatiaiia was the mole 
parent. Judging from the structure, J, , 
M. Macfarlane thinks that X grarilit was ; 
the female parent. Fully described in G. 
C. 1872:541. 

10. <irUildriM.Veltch. Hyhrtaot X.Zry- 
laniea, \^r. rubra x y. Veitchii. Pitcher 
6-8 in. long, 1-lS in. wide, pale green, 
with a very few crimson spots. Inflated be- 
low, but perhaps nut quite flaxk-ehaped; 
lid oblong, much spoiled at least beneath; 
Tim is shown as narrow and regularly 
rolled bock In G.C. III. 2;.';21, hut said to 
be frilled and somewhat dilated toward 
the neck. 

11. I^TlB. Lindl. Lvs.norrow, leathery, 
without pubescence, fringes or teeth ; 
pitcher 2-4 in. long, cylindrical but nar- 

not; Tiro entirely wlliiont ribs (a unique 
chBTOCler, If constant). Java, Singapore. 
O.L'.lS48:G5!i. 

12. dlftUUttria, Linn. Pig. 1471. This 
is one of the oldest names among lovers 
of tbe pitcher plants, but Uostera asys 
tbe plants cultivated under tills name are 
really JV. JCSn.ioMa. y. diilillatoria Is 
one of very few species that bas pani- 
cled fls. Lvs. narrowed into a 

Bsping Blalk, '«»■ 



flushed red upwards ; lid  
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large as the month and horiiontal. Ceylon. 
P.M. 4:1. L.B.C.ll: 1017. Nut B.M. 279B. 
which Is JV. KkaiiaHa. 

If.Ztutanica, Rafln.. Is referred by Index 
Kewennls to If. dittillaloria. If. Ztj/lanita. 
var. rubra, Hori., Is an old garden name 
which Veilcb in G.C. 111,2:521 refers <o N. 
hirtuta, var. glabrtietHt. An abnormal form 
o( N. Ztylaniea, with 2 midribs and 2 
pitchers from the same leaf, is shown in Q. 
0.11,13:309. 

13. FhjlUlllphon, Wllld. Fig. 1471. Lvs. 
with a long winged petiole, ball-clasplng or 
less; nerves numerous longitudin^; tex- 
ture of young lvs. membranous ; pitcher 4-6 
in. long, subcylindrical ; lid about as large 
OS tbe mouth and horliontal. Cochin China, 
Moluccas. -The above description is from 
Booker, not from B.U.2629, which, accord- 
ing to H. J. Veltch (J. U. S. 21:332), is 
really X ifmeiJis. In B. H. 1887, p.51l, ia 
apicture labelled !f. Phyllamphora. which 
Is the same thing as the one in R. B. 1861. 
p. 173, labelled JV.dijiiHa/ono. 

14. Ebutina, Hook. Pig. 1471. Not ad 

der the name of N. dialiltatoria. Lvs.' ses- 
sile, clasping, shortly decurrenl; nerves pin- 
nate ; teiluro Arm, but hardly leathery: 
pitcher 4-7 i lM-3 Id., spotted above, larger 
than those of if. diatillaloria. Himalayas. 
B, M. 2798(em)neouBly asiV. diifilfarDn'ul. 
In B.M. 2798 the pitcher Is cylindrical but 
narrow at the bottom. J. U. Macfarlane ver- 
ifies this description, and odds that the true 
JV. Khaiiana bas a long, narrow pitcher 
which is green or tinged with brick red. 

15. BAikfi, Mast. This Is distinguished 
from apparently all other species by the 
absence of wings. It has the wide rim, with 
irregular Baled projections of JV. VeilrMii. 
Pitcher Sx2!{ in., oblong, but swelled in 
the lower third. Borneo. O. C. Ill, 6:493. 
Var. pndUioa. Hast., has a more slender 
habit, narrower lvs., smaller and Ipso highly 
colored pitchers, produced in greater pro- 



fUHl< 



,eof ti 



spier 



il appea 



idiar/hnaiin. Tb 
• the fanion:< Kins 
rthlilhe parent ol 



been mucb used in hybridii- 
ing. The name has been endlessly confused. 
It is commonly said that there ore two forms 
of JV. Viilckii passing in the trade— one 
with a spotted pitcher and red rim. and the 
other with a green pitcher and yellow rim. 
The latter is here called .V. lanata. The 
former la indlspalably the true JV. t'lilthii, 
since tbe original description of JV. V'ritr^ii 
consists in a mere citation of B. M. 60M>, 
which, by tbe woy, bears the erroneous 
legend of JV. nllota. B.M. 6080, therefore, is 
the type of JV. CtifcAii, and that Is a spoiled 
pitcher with a red rim. JV. Vtifcliii has a 
large hairy pitcher, attaining 10z3H In., 
wlilch tapers toward the base, la nowhere 
bulged, and bas an ovate mouth, surrounded 
byawidc, high-necked rim; the lid seems 
small in eomparlson. Borneo. F, H. 1877: 
2H3. Q.C.II,1G:78I. Perhaps, also, G.C. II. 
18:809 las If. langiiinta). Burbidge eays 
that JV. I'eitehii Is a true eplphvte. grow- 
ing 20-100 ft. above grouud and dif- 
fering from most, if not all, other 
"** species inBctnallyrlaspingtbe trunks 
I : jV. and bearing its lvs. in a 2-raDked 
 T""; fashion. 

I,;,™ 17. TilUw, Hook. Pig. 1472. This 

mora Isdistlnct from all other species here 
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posed of distant disks which are circular except for teeth 
which project down into the pitcher. N. Edwardsiana 
is probably the only other kind with such a rim. Bor- 
neo. Trans. Linn. Soe., plate 69, not B.M. 5080, which is 
JV. rei/«Ai».— Not in cultivation anywhere as yet. 

18. dneta. Mast. The leaf tapers to a broad dilated 
base, which is <^ intermediate between the sessile leaf of 
N. JTorthiana and the long tapering stalk of N. albo- 
marginata:^ pitcher cylindrical, rounded at the base, 
7-8 x2H in.; rim lobed, not entire as in N, albo-margi- 
nata ; back of pitcher 2-spurred. Borneo. G. C. II. 
21:576.— The white band is narrower than in iV. alho- 
marginata. 

19. grAoilit, Korth. Lvs. sessile, long decurrent : 
pitcher cylindrical but inflated at the base and con- 
stricted at the middle, 2H-4 in. long. Borneo. B.M. 2629 
(erroneously as iV. Phyllam^hora). V. 3:221 (poor as 
to shape of pitcher) . Var. mikjor is the only form offered. 

20. Vorthiftna, Hook. Remarkable for its wide rim, 
which is said to attain 2 in. and is perhaps nearly as wide 
as in li. Veitchii, Pitcher flask-shaped, 12-16 x 3H-5 
in. Borneo. On. 23, p. 496. R.B.21,p.271. S.H.I, p. 107 
(all the same cut). G.C. II. 16:717 is misleading as to 
width of rim, and was perhaps done from a very young 
pitcher. 

21. CArtisii, Hook. This species is very distinct by 
reason of the shape of the pitcher. Pitcher 7xl>^ in., 
as nearly cylindrical as in any species of the genus. 
The mouth and neck are like N. Saffletianaf but the 
pitcher is not bulged below and the fls. are gnen instead 
of dark red. This species is unique by reason of its 
spurs. The back spur is borne not at the iunction of 
back and lid as usual, but on the back of the pitcher. 
Moreover, the midrib of the lower surface of the lid is 
produced into 2 spurs— one near the base and a longer 
one near the apex. Borneo. B.M. 7138. G.C. III. 2: 689. 
I.H. 35, p. 59 (same cut). G.C. III. 6:661.-A fresh 
pitcher sent by Siebrecht shows that this is even more 
distinct and splendid than the pictures show. 

22. mizto, Mast. (IV. Northisii, Veitch) . Hybrid of iV. 
yorthiana and N, Ouriisiif having the cylindrical pitcher 
of the latter but not the 2 spurs on the lower side of the 
lid. The lvs. are remarkable in being somewhat notched 
at the apex of the blade. Pitcher 8 in. long; rim deep 
crimson. G.C. III. 13:47. G.M.36:754. R.B.21,p.268. 
—According to Veitch, the fls. are panicled. 

23. ampolliria, var. Tittlita. Here may be sought the 
spotted var. of iV. ampuUaria described at No. 7. In 
I.H. 24:272 this spotted var. is represented with a small, 
broadly oblong, unconstricted pitcher and a lid bent 
back to a wholly exceptional degree. 

24. B^ah, Hook. Fiff. 1472. Distinguished by the 
immense size of the pitchers, their odd shape, the great 
month, the disproportionately large lid, and also by the 
tendril which is given off, not from the apex of the leaf, 
as usual, but from the under surface a short distance 
below the apex. Pitchers a foot or more long and three- 
fourths as wide. Borneo. G.C. II. 16:493. Gn. 22, p. 
122. P. 1883, p. 157. 

25. ChAlwmi, Veitch (.V. Dominii x iV. Kafflesiana). 
Pitcher 3-4x2)-^ in. More fully described in G.C. 
1872:542. 

26. Edininsit (N. Baffleaiana x CheUoni). Raised 
at the Botanic Gardens of Edinburgh, but not described 
so far as known. A.F. 7:381.— Cult, at U. S. Botanical 
Gardens, Washington, D. C. 

27. Bafflediaa, Jack. Fig. 1470. This is one of the 
most distinct species by reason of its high-necked 
pitchers and purple fls. The young pitchers are mug- 
shaped (excluding the neck), while the mature ones 
( rarely seen in cult. ) are actually wider at top than at 
bottom and taper gradually to the base without any 
sudden constriction. Stem green and glabrous : young 
pitchers often 5>^x3 in.; old ones sometimes 7x2 in. 
India. B.M. 4285 (copied and reversed in F.S. 3:213). 
F.S. 16:1698; 22:2343. F. 1850:77; 1872, p.221. G.C. 
111.12:553; 1872:541. R.H. 1869,p. 130(asiV..Ra/7e«<'a). 
Var. insiflrnitt Mast., is a more robust plant: stems 
covered when young with white fhaffy scales : pitchers 
mug-shaped. 9x4 in., thickly beset with small, brownish. 



stelliform hairs. G.C. II. 8:425. Var. nlvea is densely 
covered with white down. Var. pallida is cult, at Wash- 
ington, D. C. Var. Hookeriina {If. ffookeridnaf Low. 
iV. Jlodkerif Alphand). Fig. 1472. Said to be the parent 
of more hybrids than any other kind. It seems to be a 
distinct botanical variety from Borneo, differing essen- 
tially in having a low neck. According to Masters 
(G.C. II. 16:812), it also differs in having a short petiole 
which is very broad at the base, and a flatter, not hood- 
like lid. Also the lvs. are thicker, with 3-5 secondary 
nerves on each side of the midrib and parallel to it, the 
tertiary transverse nerves much more closely arranged 
than in ^'. Maffleaiana. The figure in G.C. II. 16:813 
(repeated in G.C. III. 12:557, I.H. 41, p. 145, and S.H. 
1:57) is inaccurate as to the spur, which is distinctly 
shown as a prolongation of the rim, rather than of the 
lid or the midrib of the back. See A.G. 18:877. Also 
Alphand 's Promenades de Paris, last colored plate of 
the volume of plates. 

FLASK-SHAPED AND SPOTTED PITCHER PLANTS. 

(The key continued from page 1071.; 

This group (Nos. 28 to 45) is composed wholly of hybrids, and 
the blood of N. RaffUsiana enters largely into them. The high- 
necked kinds are more like typical N. JUiffUnana, while the 
low-necked kinds resemble N. Rafflsnana^ var. Hookeriana. 
All of these hybrids seem to be more flask-shaped than K. Raf- 
fUHana, i. e., they are proportionately longer, and more con- 
stricted above. 

F. Ifeck extremely high, associated 

with a very oblique mouthf as 
in Fig. 1472 (bottom). 
o. Spots red and yellow : pitchers 

chiefly red 28. atroeanflminea 

oo. Spots red and green. 

H. Bim wide, 1 in. or so 29. Dioksoniana 

HH. Jiim narrow. 

I. Wings wavy and fluted {as well 

as fringed) 30. intermedia 

II. Wings not wavy 31. Conrtii 

FF. Neck shorter : mouth less ob- 
lique. See Fig. 1472 {next above bottom), 

G. Spots red and yellow, hardly 

green. 

H. Mim parti-colored 32. eooolnea 

33. WilliamsU 

HH. Bim self-colored, dark 34. Morganiana 

GO. Spots red and green. 
H. Wings wavy {as well as fringed) 35. Dormanniana 
HH. Wings not wavy. 

1. Shape of lid roundish rather 

than oblong, 
J. Base of lid heart-shaped, i. e., 

notched 36. Sedeni 

J J. Base of lid not notched. 

K. Bim green 37. Lawrenciana 

38. Wrigleyana 
KK. Bim dark red or parti-colored, 39. Stewartii 

40. Henryana 

41. Eyermannl 

42. BatoUmana 
II. Shape of lid oblong 43. Ontramiana 

44. Dominii 

45. hybrida, 

var. maoulata 

28. atrotangninea, Hort. American hybrid, said to 
resemble N. Sedeni and If, rubra. Said to be much 
richer in color than If. sanguinea. Pitcher 6x2M in.; 
rim red and blackish. G.C. II. 17:827. 

29. Dickwmi&na, Masters {N. Bafflesianax Veitchii). 
This has a rim almost as big as that of N. Veitchii, but 
not so flat. Pitcher 10x3>^ in.: lvs. with 3 parallel 
nerves between midrib and margin. G.C. III. 4:541. 

30. intermddla, Veitch {If. Bafflesiana x ?). Stem 
covered with pale rust-colored down: lvs. taper to both 
ends: pitcher 6 x2>^ in.; rim flattish, parti -colored; lid 
less hooded than in lY. Bafflesiana. G.C. II. 17:179; 
III. 12:125. F. 1875, p. 257 (neck too low). 

31. C6iirtil, Veitch {N. f x Dominii), Stem purplish 
and hairy: pitcher 6x2H in** of very firm texture. 
G.C. 111.6:845. 
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18:169. I. H. 41, p. 14J.-CuiDat be diallagulshed by 
origlDat ile>icrlptlOD> and pietares from llie next. The 
lear'tnugiDgof both have Dumeroiu, regulsrly disposed, 
minDte teeth. 

33. WUlUnuil, B. S. WllllunB (iV. Sedtni x If. Hook- 
<rl). Pitcher 4-5 In. long, Intermediate in shape between 
ItB pareDta; Interior spolted red; lid reddish brown be- 
neath. O.G. II. 14:10. — In aD.2T;4EI4 the rim la errone- 
oaalyshovn on dark and self-oilored, but a fresh pitcher 
■ent bv Slebreoht has a beautiful, ablaj, richly parti- 
oolorad rim. 

34. KOTffaDUna, Hort. (iV, MSmaniw, Hort.}. One 
of Tftplin'B American hybrids, supposedly between jV. 
Bookiri and JV. Phtillampkora. Lvs. reddish, margins 
entire: pitcher mediam-sl zed. Originally said to have 
agreen lid, but In On. 23:390 the Ud is light yellow, 
■potted red, at least below. 

35. Pormanaltna, Uasters. Possibly an American 
hybrid; parentage unknown. Lts. finely eiliate at Che 
edges: pitcher 6x3; lid spotted. 0.0.11.17:625.- 
Fresh pitcher sent by Siebrecht has a parti -colored rim. 

36. BUenl, Velteh. Masters, In his careful descrip- 
tion In G.C. 1BT2:542, says that <be Ud is cordate, but 
this feature is not shown in the VeitchiantradecuC used 
In £'.1872, p. 54 and 8. H. 1:104. Stem terete, glabrous: 
Ivs. 1x1% in.: pitcher [probably not mature) 3il in 

37. LttwrnwUma, B. 8. Williams ilf. Bedtni x ITcok- 
<r>>). Pitcher 4-fi In. long. Intermediate In shape be- 
tween Its parents, and In ISBO said to be a brighter red 
than any kind except if.iangvinea. Lvs. sligbtly ser- 
rate: lid reddish beneath. O. C. 11. 14:40. I.U.2S:46D 
(lid spotted above). 

38. Wrlglarkia, Hort. Said to be another hybrid of 
jr. Phsllamphora and iT. Hoolceri. Lvs. light green, 
like those of If. Phyllamphora , 10-12 1 IK-2 In., acute 
M both ends, glandular beneath, and with 2 or more 

Q each side of the midrib. G.C. II. 
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in., eyllndric, bat slightly contracted above the middle. 
The color of the lid is not recorded. J. M. Mactarlane 
thinks that If.gracilit was the other parent. 
The followlnc klads luva been offered In America bat can- 

™Hmiina. Hort. SiebnKSt!^.y. amdMIif?HotC"si^d to'be a 
bjbrid betwoea H. Hookul and N-Bafflesiaca: Int. ISM.-.V. 
Amwidna. Hort. Said to be a iivbrid betweea N. Raffleslaoa 
and N. Hookeriana: InL \aa.—N. ClinloiM, offrred IMU br 
Pitcher and Msnda.-A'. amp6cta. Hort.. Is flEured In Qn. IT, 
p. 4tT. bat can hardlr be dlstln«iiislied bv the Isim Froni anr 
other ■potted, flask-shaped, low.neckcd kind. —A'. Crowidna. 
Hort. Blabrecht.— A'. £dnund<ti. Bort. Plleberand Mauds. - 
V. BtmoiAoritUna, Hort. SlebrecliC.— V. er^Inor. Hort. 
Hrbrid of ftafflailanB and N. Uookerlssa. Plleher S in, lom. 
spotted, oblonc, ronnded at base.— iV. FinOliyinji. Hort. A 
^brid with medlnm-glsMl ipotlcd Dllchers: Int. ISM.- A. 
BamiUoniiiui is said Co b* the lane  N. cocriDea.- A. Hib- 
frvrdn Is probably tbscorroct Dsmnor chi> hybrid advprttsed bf 
Pitchar AUanda ss N. HUbsrdU. Pitcher sjxiltHl; lid (leen 
above, indlBtlnoCly marked wllb rfd below; 18S3.— A'. Jdhntmiii, 
Hort. Slebraetat.— W. LAnewoodU or A'. Unnioodii, Hort. 
Slebrsclit,- ^, MAi/i. Hort. Stebrecht.-y. Otbtmuina,. Bort. 
Pitcher to Msnda.- J^. PorodUiB. Hybrid, ItSt. Pitcher 
■potted, mush narrowed near sealer. 4-Si2-2}i; rim arecn: 
ltd ar«n above, reddlih beneath.- V. Filrriimii, Hort. SaoL 
Bpotled. Pitchercylindrlealbulnairowerabove.— X.pMunUd. 
Hort., Is flffured in mebreebt's cata]oi[nB with an oblonc 
pitcher, which is sllchtlr wider below but not aask-sbaped.— 
S, PUchrrii, Pilcher A Manda. U/brid belwecn N. Paradlssa 
and N. Henryana. Pitcher deep pink; 18B5.— JT. RtebUnBii, 
Pitcher A Uauda, 18«>. Pitcher almost lobular, medlnrn- 
■iied. spotted.- Jr. SaeaatAna. Slebrecht. has mns-ihaiied, 
spotted pllehsn.— y. Seimannii. Hurt. Pitcber A Manda.— 
N. aiebreeUiiaa i* said to have ImmenH pitchers. reumbUns 
N. Amulans bat llshlar colored and dented on one sidt.—S. 
Siabriehtii of Saul s oatalDeue is [>robably the same thing as 
the pracvdldjt, thongh Saul says It la in the HTyle of N. R^e- 
■lana.-A', MjtUndida. Hort, Pitrher & Uanda.- A', mptrba, 
Hort. Hybrid having the habit of N. Hookeriana and pitcher 
InlermedUte between N. Uooksriana and S. Sedenl. P.U. 
\.~!f.Tiplin! " - " ~ 
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39. fltiwartU. Velteh (y. Stiartii, Hort. 
parental aa If. Morganiana. Lvs. said to have the 
light green color of Ii. FhifllamplioTa .wiib the leathery 
l«itui« of If. Eookeri. Pitcher Inlennedlate in slie. 
P. lSi9, p. 157, wheretbepltcherlssald tohaTea"proml- 
nent rib'ontbe back. Specimens cult, at Cornell Univ. 
have parti -colored rims. 

40. Hanrylna, B. S.Willlams {If.EaokirixN.Stdeni). 
Pitcher 5x2. I. H. 29:460. On. 27:494. Here may belong 
I.H.34:t5,bnt the pitchers are larger and redder except 
on the lid, which is nearly green and unspotted , the rlin 
decidedly parti -colored and the wings entirely unfrlnged, 
the last point being the most suspicious. 

41. ijarmannl, Hort. Lvs. I0i2 in., dark green, 
leathery, with a few minute teeth on Che margin: pitcher 
4i1>i in., handsome dark red, with relatively few ereen 
spots; mouth ovate, rather sbort-necked; lid roundish, 
as large as the mouth, freely spotted above, scarcely 
beneath; rim narrow, slightly parti-colored; wings In 
the specimen sent with a short fringe above and uon« 
below. Described from fresh pitcher furnished by Sle- 

42. BateliltUnA, Velteh ty. PhyUaMphorav.H.Rnole- 
tH). Lvs. light green, leathery, 13-15xlKln.: pitcher 
5-6x2 In.; rim parCl -colored; lid about as large as the 
mouth, orate, glandular and spotted below. G.C. II. 
17:178. 

43. OatramiiDk, B. ^.Vma.mi {S. SedeuixN. Hook- 
tri). Pitcher 5 in. long; Interior well spotted; rim 
parCI-cfllored; lid spotted, at least bflow. G.C. II. 14:41. 
K. ISSO, p.iseisamecut). P.M. 1879:384. 

44. DomlnU. Velteh {N. Dontlniana, Hort.! If.Rnf- 
/jM.dwiix/l. Stem purplisb, slightly downy: (vs. 16-18 
1 3 In., 1-nerved: pilcher fix 2 In., lid spotted. — Siebrecht 
sends a small pitcher with a high neck, narrow, parti- 
colored rim, lid faintly flushed above, freely spotted 
below. There is more green than red in the pitcher. 

45. hjbild*, var. maoidita. Hort. (.V. Kkaixantx?). 
Stem glabrous: lvs. 13x214 in., 1-nerved: pitcher5i];.i 



HSFETA (Latin, perhaps from Nepete, an Etrurian 
city). Labidta. This genus includes Catnip, Gronnd 
ivy and some other hardy perennial herbs of the easiest 
culture. Catnip Is a tomlliar weed near dwellings and 
tiams. Cats are fond of It, and Catnip lea Is a pungent 
memoTf with those who have survived the era o( 
homely simples. The s««ds of Catnip are still offered. 



un. Catnlp-Nepeta Cataila. Enlarged. 

Ground Ivy al^o grows wild In America, and  form of 
it with variegated foliage is cult, for edging flower- 
beds or covering banks and stones. J. W. Manning 
writes that it is hardy In light, well-drained soils, but 
sometimes winter-kills In moist soils. It is also used in 
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Tuei and baskets. Nepeta Is a genaH of about 120 spe- 
cies. rooBtly In tbe northern hemlBphere ODMlde tbe 
tropicB. Perennial or annual herbs, tall and erect, or 
dwarf and mora orletsttaUing: Iva. dentate or incised, 

the OcraloDeB like tbe rest 

or reduced 

whorls of fls. crowded In 

a dense splki 




loose 



cyme, 



fld. and axillary: fls. blue 
or white; cal ji IS-nerre ' 
corolla 2-llpped; perft 
stamensl; ovary 4- parted. 
Tbe genus is placed bi 
tween Lopanuius as 
Dracocephalom, and 1 
eharaoterlied as followi 
calyx tubular, the moul 
straight or oblique, I 
toothed; stamens nsnall 
parallel, ascending; antbi 



Ntp*ta Oletiioma is 
perennial creeping pla 

loose, rich, fairly mol 
fall sunlight, but to be luxuris 
have a moist soil. It is a very 
herefore often trnubleiome when 
'-growing plants. It la useful as 
shrubbery borders and shady 



Boil, In either shade 
in the open It shou 
rapid grower, and i: 
planted with otber ] 
a groimd covering 
places generally. 

A. Bloamt tmall, iiKOInpituout. 
B. Color at fit. ichiti or ntarl]/ to, 

Catkrla, Linn. Catmip or C*tmep. Catkint. Figs. 
1473, 117*. Tall and erect; Ivs. heart-shaped, green 
aboTe, whitish below, erenate, stalked. En., Orient. 
BB. Coter of fit. blui. 

OlMUna, Benth. Gbound Ivt. Qill-ovxr-thi- 
OhOCnd. Makes a dense mat: Ivs. roundish, more 
deeply notched at the base than Catnip, and green on 
both sides, the floral ones like the others, not reduced 
to bracts as in the other kinds here described: wborls 
axillary, tew-fld. Nat. from Eii,. Asia. B.B. 3:87.— The 
green-lTd. form is less cult. Ihsn var. Tarleirat* (JV. 
iidtricea, Trev., far. varitgila, Hort.). 

AA. Blotiomi largir, ihotcg, blae. 
B. Ltt. not •KoteKei at tJtt bait. 

UMTintha, Fisch. Erect, branching, nearly glabrous : 
Ira. short- stalked, orate-lBuceolate. green on both sides; 
cymes peduncled. few-tld.: fls. 1 Incb long; bracts 
tDinute. Altid. B.M. 2185 {Draeocepkalum SibMeHm). 

BB. IJvi. Hotctied at bait, 

C. Fli. ptdicelttd. 

befanleaUUa, C. A. Mey. Upper Irs. green on both 

sides: bracts a half shorter than the calyx. Caucasus. 

cc. Flt.ttuiU. 

MoMlllli Spreng. DiiTuse; branches ascending: Ivs. 

green above. wbillsb below; racemes unbranched: bnicta 

mneh shorter than tbe calyx. Caucasns, Persia. R.U. 

1891:300. B.M. 923 {If. lonsifoliaj.Sol idv. 

F. W. Babclay and W. U. 
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ime of tbe burdock applied to 
lugb fruits were supposed to re- 
I. SaBiiulicea. TheLllchlnut 
larger markets 



is-Pmeiflc 



and is often 



B tabler 



Rico. 



e is cult, in the 

__. _ . ._ .... _ _., unless in Porto 

The whole fruit Is about as large as a small 
walnut. The outer covering consists of a thin, brittle 
■hell, nnder which is a layer of soft, aromatic and 
delicious palp; Anally In tbe center Is a rather large, 
■mootli, bard-shelled seed, from which the pulp readilv 
separates. It Is one ot the moat delicately flavored 
fruits that the tropics produce. In dried state it will 



keep a long time, and can be transported to distant 

Earts. Thus dried, the palp shrinks from tbe shell and 
ecomes tough and less aromatic and delicate. 
The tree is a native of southern China and the Malay 
archipelago, where It has been cult, for at least 1,500 

5 ears, it has been brought to the extreme south of 
span and to various tropical countries , It was introduced 
to southern Fla. in 1886. Only a limited area is suited 
to Its growth, as it does not readily adspt itself to ell- 
mates which differ much from that peculiar to its orig- 
inal bablut. It is a good-slsed tree, said to attain a di- 
ameter of 2-3 ft. It Is probably cult, under glass Id a 
few European botanic gardens for its economic interest. 
The preceding account Is abstracted chiefly from 
G. C. Georgeson's article in A.U. 12:209. W. A. Taylor 
writes : -The Utchl nut is also sold In Chinese stores 
In the larger clttes In the form of preserves packed la 
symp in glass Jars, In this form tbe peculiar fragranca 
and flavor of tbe fresh fmlt are well preserved." 

Nephetlnm is a genus of about 20 species of oriental 
trees: Ivs. alternate, 
abmptly pinnate; 
Ifts. not quite op- 
posite, oblong, en- 
panicles axillary and 
terminat, many-fld.; 
fls. amall, regular, 
polygomo- diieciaus; 
calyx small, cup- 
shaped, 4-6-cut: pet- 
als none or 4-6, vll- 1475. LItdil Nut-NeobeUuni ( X K). 
ions or with 2 scales; 

stamens S-10: ovary 2-3-Iobed. Botanlcally the genus 
is allied to the soap-berry. 

Lltebl, Cambes. Litchi orLkBcnil. Pig. UTS. Lfts. 
about 3 pairs, lanceolate, Iwierved beneath. China. 
A. G. 12:269- 



le used at Eew for species ot 
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Dryopterls, which s 

advertised, but unknown to botanists. 

L. M. Une 

KEPHXOLEPIB (Greek, kiinev lealo ; allnding to the 
indusla). PolypodiAcia. A genus of subtropical ferns 
with pinnate Ivs., the plnnn articulated to tbe rachis, 
free veins and a reniform or roundish indufllnm rising 
from the apex of the upper branch of a vein. %aeF*m, 



BoHmvn. 



exsltats. 2. 
Paradiiit'.S. 
Fiitiigimrii. 3. 



A. Rootttoeii bearing tubtrt. 

1. «oidU61ia, Presl. (.V. lubtrdia. Hook.). Stalks 1-1 
in. long; Ivs. 1-2 ft. long, lH-2 in. wide, with close, often 
imbricated pinne, usu^ly blunt at the apex. Mexico to 
Japan and New Zealand. If. ptclinata, Schott, is a form 
with auricled Ivs. and no tubers. jV. DuffU, Moore, is 
apparently a monstrous form from New Zealand, with 
tufted habit and branching fronds. A", frdata compatia, 
Hort., is said to be a var. of If. eorditolia. 

AA. Sootitoeki icilhout luberi. 
B, Margini entire or crenulate, 

2. exAlUtk, Schott. SwobdFern. Stalks 4-S in. long: 
Ivs. 1-2 ft. or more long, 3-6 In. broad; pinnie close, usu- 
ally acute, the edge entire or slightly cranole, the upper 
side auricled. Pla. toBrasil, Hong Koogand East Africa. 
The "Boston Fern," or var. fiosioHJensin (see Plate XI) 
of tbe horticulturists, is highly valued but has no stand- 
ing OB a botanical variety. It ia sometimes in the trade 
under the horticultural name JV. Paradiia. If. exallala, 
var. plumojo, Hort., has double, overlapping crests. 
;V. Philippeniit, Hort., with dark-lvd., dark green foil- 
aee, probably belongs here. JV. Waikingtotiieniit and 
JV. WaihinglonieHtii, var. prndnla, Hort., are said to be 
forms of this species. Q. W.OIiversaystbatthelrfronda 
last well after being cut. 
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3. M«U,Preal.(jV. £aBiri,Hort.|. Lvn. 2-4 ft. 1on(r, 
S-12 in. wide, on short slightly gcaly alalkx ; pinna y,-l 
In. wide, Kute, with entire or sllRlitly erennte margins, 
the lower b«B«! aoRle rounded, [he upper auriclcd: In- 
duaift Buborblculu. FIb. to Bniil and tn tbe tropics of 
theOld World. — JV.ru«<cen»,Presl., is a woolly TMiety. 
If. iripinnatitida is said to be a variety of this species. 
BB. Margini piniintifid. 

t. dBTkllloldel, Kunie. Ltb. droopiDg. 2-3 tt. loDg, 
1 ft. or EQore wide ; lower pinnn Incl so- ere Date, the upper 
narrower, with deeper lobes. In cultivation the plonn 
are forked often several times and are sometimes trreRU- 
larlj crested : their form resembles tbe horticultural vs- 
rlety Hriuuil. Java. — Tar. Kreuu mUtioapi la also 
advertised. 

jr. fflrrWdla CT^'o'a. onre advertised br John Saul, seems un- 
known to the boUDlas.-Jf. WUtboldii. F.R.G:U7 IIBOO) , fl:525. 

L. M. Underwood. 



J«M. Nerina eurvUolia. var. FatharsUU (X %) 

The Boston Fern. Iftphroltpli exaltaln, var Boi 
cnai), is without doubt the moat valuable omam 
foliage plant for house and conservatory decoration 
the trade bu put on tbe American market for v 
Its many good points made it a welcome additic 
onr list of plants, and the flower-loving public siwi 
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during with them equally well the dry atmosphere of the 

"■'*..  r Indifferent care. It has proved 

itself a very valuable plant. It (trows where many of our 



be procured at little cost and is easily grown. It Is prop- 
agated by division or by the creeping tbiiomes. This is 
best done In early spring. The rhiiomes may be pegK«d 
down in small pots and when well rooted may lie de- 
tached from the parent plant. A good compost for pot. 
ting consists of soli and leaf .mold, with some well. rotted 
manure added. Shift into larger pots or pans SH the 
plants require. Secure good drainage and give plenty 
of water, especially during the summer monlhs. This 
treatment will make specimen plant.i of 3-5 ft. Id diam- 
eter by October, with graceful fronds drooping in such 
a manner as to hide the pot or pan. A well-grown speri- 
men suspended in a bay-window is a sight long to be re. 
membered. There are many plants in good condition 
that have been In use for several years during the sum- 
mer on tbe veranda and in tbe bouse during the winter 
months. JiiiM DbaN. 

VEFHTUtTU (name borrowed from Egyptian mr- 

thologyj NephthvB, motherof AmIbiB. wifeof Typbonl. 

ArAceir. About half a dozen species of tropical African 

-™-nj« •> r.t T«.»,ich are cult, in hothouses for their va- 

Tbe Its. are all more or less halberd- 

-shaped, with scarcely any sbeatb on 

irescence terroinai ; spathe eoncave-ei- 

.celled; ovule solitary, pendulous. 

'; Br. The white markings form a pat- 

:he tips of fem fronds laid between the 

ir points all directed towards the base 

*lant stemless, spreading by runners; 

long: blade 6-12 In. long, 5-9 In. broad. 

nitita, N. £. Br., has smaller and nar. 

rower Ivs. Figured In catalogue of 

U. 8. nurseries 1 895. 

triphjlla, Hort. "A pretty stove 

Tided IvB. marked with green isb 
white in the exact shape of the leaf." 

BEFTtrUTA plina is a rare sensi- 
tive plant of aqnatlc habit found In 
the East and West Indies and S. 
Amer. It has foliage much Ukc that 
of the common sensitive plant, Jfi- 
moia pudiea. The fls. are bo odd 
thai no one at first sight would 
that they belong to the 
family. ' They are more or 
8 egg- ab aped In outline, 1^x1 
In., and bomo singly on stalks 6 in. 
long. They are drooping and bare 
numerons stamens. The singular 
feature of these fls. Is a mass of yel- 
iposed of 6 or more tiers of reflexed, 
ite strips, which are really transformed 
ens. Tbeplant floats on the water and 
is, the portion underwater being white, 
of air-cells, it la of difScult culture 
r not be secured in Europe at prenent, 
an interesting addition to oar nortbero 
B.M. 4696. 
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reld of Ureek mythology). AmarylK- 

la iV. Samimiit, long 
the Island where 
. They will never 
I'llh florists, because the winter is their 
growing sea.son instead of flowering time. Thev belong 
to the very BUiall class of autumn. blooming bulbs. The 
common kinds flower from Sept. to Nov. without any 
foliage and the ivs. are developed all winter. About 
Mb> the Ivs. die down and the bulbs rest from May to 
range from scarlet through salmon 



shades 



of 4-20 
iveraglngIS 



best honse plants 



ible plant, 
had been; 



rolled back and aometim 
There are 10 species, i 
mon trade name Is ^ferine Japotiiea, which Is reall 
Lycorls since it has black seeds, while all the ti 
Kerioes have green seeda. It, however, has the 



NERINE 

tmnn-bloomtng; habit tnd fls. of the Bome geDeral ftp- 
paanmce aa tme NeriDe. Nerines have two distinct 
tvpcB of beauty, lllustnted by FlgB. 14T6 and 1477. 
The klods vlth the narrow perianth aegnienta, which 
an eriiped or But«d, have a spidery look and are not as 
popular aa the kinds with broad, flat aei^enta, which 
make a ahowier cluster of fls. The segrnents vary from 
ene-twelftb to oue-halt an Inch In width. The showiest 
kinds are hybrids or varlelleii of Jf. Samienii» and 
/f. currifolia, the former apeclea being the most pro- 
lific of varieties. In these two spocLes the stronR, ver- 
tical lines of the erect, long-protruded stameua make 
Mrikiug feature. The fls. of the other species hav 

shorter and decliuate, aa In Fig. 1477. JV. pudiea 1 
perhaps the choicest while-lid. kind. Nerlnes hav 
bnlbs 1-2 In. or less in diam., and about 6 Ivs., varyln 
from S-18 In. in length and 4-9 lines in width. Amon 
the uncultivated kinds are some with short, stoc 
acapes and others with appendages at the base of th 
filaments. The Ivi. appear after the B». In the first tw 
■pedes, but with the fls. In the others. Baker, Hant 
book of the Amaryiiideffi, IBSS, and Flora CapeDslt 
vol. 6, 1896-7. 

The folio wing American eiperience is condensed froi 
an article bv the late John Bobertson, in the Florlati 
Bevlew 1:675. 

Nerlnes are noted for the sparkling texture of the] 
fls. lu strong light they have the appearance of beln 
frosted over. No Sower with which the writer is ai 
quainted appeara to better advantage under artlflcll 
light than If. FoUiereilli, var. Mujor. 

The secret of succeBs with Nerlnes Is to secure th 
fullest possible development of the bulbs. This refer 
to their winter treatment. They enjoy abundance o 
water at the root aod overhead, with occasional appl 
ealions of liquid manure. This treatment should 
never cease until the Ivs. torn yellow, which is a 
sign that the plants are finishing their growth. ,- 
Then diminish the water supply gradually, lay the J 
pots on their sides where they are not likely to get 
wet. and in full sunlight, so that the bulbs may 
ripen thoroughly. 

Nerlnes do not like to have their roots disturbed, nor 
do they require much root room; they grow and flower 
best when hard pot-bonnd. Three bulbs planted in good 
fibrous team with a little sand may remain in a 5-inch pot 
for five or sii years, or even longer, as the offsets can be 
rubbed off and separately potted while tbe parent bulbs 
go on increasing in slie. Each year as the flower-scape 
appears pink ofll about an inch of the surface soil with a 
■harp-pointed stick, and Rive the ball of roots a good 
•oaking and a slight top-dressiog. 
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A. Slantnt and >lyle marly erecl. 

D. Lf4. grttn, tubtrecl. 
. . I, Herb. Operns«t Lilt. Lvb. linear, not 
carved laterally: fls. brightcrimson; perianth segments 
hardly crisped. B. M. 294.- Var. Pistil, ilf. Pldnlii. 
Hort. ) has a longer Bcape, duller lis., and more distinctly 
clawed segments. Un. 31:329. Var. vsnftaU has bright 
scarlet fls. produced earlier than any of the other varie- 
ties. B.M. 1090 IviAmaryUiivtnuilal. Var.rOaeahas 
Ivs. darker green than the type r fls. rose-red ; seeds oh- 
loQg inatead of globose. B.H. 2124 (aa <V. rsiea). Var. 
aoriiaoa (Jf. eoritea. Herb.) has bulb tunics not chaSy; 
Irs. broader than in the type, with distinct cross-bars 
between the mala veins: fls. large, bright scarlet. B.H. 
1089 |as AmatyllU kumllU). On. 21:329. jV. ronura 
major has rich erimson-red fls. Var. oamAaa, Van Tu. 
bergen, carmine rosy. Var. inaigiili. Horl, Krelage, Is 
, considered by Baker synonymous with the tvpe, hut is 
probably horticultural ly distinct. The flowers are said 
to be rosy. 



BB. Lvi. glaueotii, lickle-thnped. 
i. mmllAlla, Herb. Lvs. strap-shaped, curved li 
ally, thicker than in iV. Samietiiii ; fls. bright scai 
perianth segments hardly crisped. B.M. 725 (as 



ibustlnall parts (Fig. 1476 1 : fls _ 

tween crimson and scarlet. Gn. 22, p. 463. Var. FAtlur- 
glUl mijor (JV. filhirgilli mdjor, Hort.) Is a form with 
still larger fls. F.R. 1:675. 



t}. StgtnenU ditlintlly crisped er fluted, 

3. DenAM, Herb. Scape flemons, longer than In the 
other kinds, sometimes 2-3 ft. long: fls. generally pale 
pink. Var. pnlohilla has glaucous ivs., firmer than in tbe 
5pe; seape not fleiuouar fls. pale pink, keeled rose-red. 
B.M. 2407 and Gn. 21:329 (as jr. piilckelln). ^.ftexuoia, 
var. pudita was offered In 1890 by Reasoner Bros. JV. 
MdHaflli, O'Brien, Fig. 1477, Is a Sne hybrid between 
If. fltzuoia and Fothtrgitli. Gn. 66:1460. 

cc. SegmeHls }iardly tritped. 

4. phdloa, Hook. Lrs. 4-0, glaucous: umbels 4-6- 
Hd., tbe other kinds being 8-20-fld.: fls. white, keeled 
pink above, H la. wide; sumens a little shorter than 
the perianth. F.S. 22:2464. Gn, 21;329.-Showy, not 
spidery. 

BB. 0«ler fit. opening after tlte {nneroni*. 
c. Ltngth of perianth teftnenia %-% in. 

5. ondldita. Herb. Fls. pale pink, very much 
crisped. BM. 3S& [vt Amaryilii vndulaia). 

cc. Length of perianth ieffment$ I-IH in. 

6. hdmilla. Herb. Scape often smaller than la the 
other kinds, !<-lS ft. high: fls. brightpiak or rose-red, 
somewhat crisped. B.M. 726 (as Amaryllit humilii). 
Gn. 21:32g.-Var. aplindens, Hori. Krelage, Is pre- 
sumably the beat form of this species. Fla. purple- 
crlmsoa. 

The following names are mostly tmporUnt hybrlda which In 
manr c-iupa are more popular thsn the aperies; iV, oiiulMIis 

audlcB X huinlila), rosy, dark-Blriped. Var. grandlflora. 
>rt. Van Tnbere™. haa larger fla.-W. erltpa. Hort, Thor- 
bam, acarlet.— J^. tltgant (Aexuasa X Samlenaia. var. rosea). 

HatlitniyUoore °fle*'noaa'>C fanoi'iiisTTi^ majorj. carinins 
rosy, dwk-Btripeil,— y. HiyltcH (cnrvifolla X flemosa. vmr. 
pulFhella). One of the oldest hybrlda In cnlt. Raiaed by Wm. 
Herbert. The others in this Hit are more modem. -JV. Jap6nica. 

 -I^eoria radiata.— if. Jfdna. 

'ot .... 

1(8 

berEen! not acconnUd for by Baker. 
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BtRliriC (ancient name for Oleander, aappoaed to 
be Irom Greek naroj, "moiatj" alluding to the places in 
whleb It erovi wild). Apocyndcta. Tbe Oleander Is 
an old-fiuDioned ererrreeu abrub known to everfbodj-, 
and oulIiTated everywhere in southern countries. The 
BeriDudaa. especiallf, are famous far their Oleander 
hedges. In the North the Oleander is a eommoD bouse 
plant, being grown in tubs tor summer decar*tlon, and 
ranking In popularity after the sweet bay and hydrangea. 

salrer-sbaped, 5-lobed when single, lH-3 In. across, and 
commonly pink or white, thongh tbe colors range from 
white tbroueh creamy wblte, blnsh, rose and copper 
color, to cHinBon and dark purple, with variegated 

The genus contains only 2 or 3 species. They are 
glabrODa shrubs: Ivs. in whorls of 3, rarely 1 or 2, nar- 
row, leathery, transversely featber-veiued: fls. In ter- 
minal cymes; calyi with many glands inside at the 
base; corolla- tube cylindrical at the base; throat bell- 
sbaped and containing 5 wide or narrow teethj lobes 
twisted to the right; antbera 2-talled at tbe base and 
tapering at the apex Into a long, thread-like appendage; 
stylel: ovaries 2, forming pods ; seeds twisted < 

Oleanders are of easy culture, and are well adapted to 
city conditions. Their chief troubles are scale and mealy 
bug. The scale should be sponged offi the mealy bug 
la easily dislodged by tbe hose. Sometimes a plant 
forms buds which open poorly or not at all. This Is 
often due to the imperfect ripening of the wood. Tbe fls. 
are borne on the growth of the year, which should be 



1478. Bpray ol Olea 






well ripened in Jl ._ _. ^ . . 

For tbis parpoae give the plants plenty of light and 
and water more sparingly wben the vegelalive growth 
seema to be dnisbed. After flowering, give the plants 
less water. IMnect them from fro^it In winter; keep 
them. If necessary, in a light shed, tn April, prune back 
the old wood which bas borne fls. and give more warmth 



NERTERA 

and water. The ripened leading shoots can be rooted in 
a bottle of water. Oleanders are poisonous, and soma 
people have died from carelessly eating the fls. Cattle 
have been killed by eating the foliage. E. S. Miller 
writes; "We have good aaccesa In rooting ripe wood in 
the winter. The cuttings remain 3 to 1 weeks in tbe 
Band, with moderate bottom heat. They grow like weeds 
wben potted." yf_ jj^ 

Oltatidtrt la Iht Sait.~TbK Oleander Is becoming 
somewhat fashionable again, espaciallv the dooble- 
flowered variety of cerise color. The following method 
of Oleander culture has been pursued by the writer 
witb success. Propagation is performed after the flow- 
ering period. Qood-slzed cuttings ace taken, and every 
one grows. When rooted, the cuttings are potted In 
small pots and kept barely alive over the winter. They 
will need scarcely more attention than geraniums un* 
til February or Marcb, or whenever growtb beeomea 
more active. Later In tbe spring the yonng Oleanders 
are planted outdoors in tbe open ground, in good ricb 
loam or garden soil. (This is soroetimes done with 
ivies or euooymus, but the common method la to 
plunge the pots outdoors during summerj. Take np 
the Oleanders In September, pot them and bring them 
Indoors for tbeir second winter. The following spring 
tbe plants will bloom, but they will not be shaply. 
Tbe time haa now arrived to train them, either aa bush 
Dlants or crown standards. Top ihem at whatever height 
. desired, say S or 3 feet, and the plants will make good 
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not allow the plant I . _ _. . 

(whleb is its tbird spring), and tbe result w 
ipeclmen in full flower for the fourth sommer. 

H. A. SUBBBCRT. 
Olta^dfrt In CaKromte. -Oleanders are much grawn 
In S. Calif, and would be extremely popular were It not 
for black and other scales, which seem to prefer them 
to Bverythlng else. We have five colors here, perb^s 
all of the same species-white, light pink, dark pink, 
scarlet and buff. Host of these eolors. If not alt, can be 
had in both single and double forms. The writer has 
never seen an Oleander more than 15 ft. high, but b« 
believes tbey will grow larger. One Los Angeles man 
planted the red variety thirteen years ago (or sidewalk 
trees. (For this purpose, if cleaned of scale wben nee- 
e»»ary, tbe Oleander Is one of the very best. ) The trees 
are heavily pruned and tepped eacb year. They are now 
12 ft. hlgb and 4-5 In. In diameter at base. Olesnden 
need no attention here, and are as readily propagated 
from hardwood cuttings as willow. They are very flor- 
iferouB, and the inflorescenee comes out In large, heavy 
heads, necessitating a close pruning to make tbem self- 
supporting. Erkebt BkacntOn. 
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Qleindar, Linn. Oliander. Rosk Bat. (Another 

plantcalledRoseBayisfpiloMumonpHili/Dtiun.) Fig. 
1478, Lvs. in2'B or 3's, lanceolate: appendages of the 
anthers scarcely protruding: segments of the crown 
3-4-toothed. Hedlterranean region. Orient. On. 51, p. 
81 (flne trees in vaxes). A.F. 10:365 (Bermuda shrub 
with a spread of 25 ft.}. L.B.C. 7:666 [vt. Loddigraii, 
with a variegated fl. and tbe appendages entire, ovate 
and obtuse). jV. albtim, alropurptireiim , camtum and 
nteum, Uort., are doubtless varieties. 
AA. Fl». $i:tnfed. 
odOmm, Soland. Sweet-bciktbd Oleandeb. Lvs. 
in 3's. linear-lanceolate: appendages of the anthera 
protruding: segments of tbe crown 4-7, long and nar- 
row. Persia, India, Japan. B.R. 1 :T4. B.M. IT99 and 
2032. -A less robust plant, with It ' 
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the calyx -lobes of if. Oleander are spreading; otodorum 
erect. Not advertised but cult. Has some range o( 
color and single and double forms. ^. j|, 

ITESTtBA (Oreek, loirly ; referring to the babit). 
Bubiicrir. The Bead, orCoral Bead Plant ( .V. deprf««a ) 
is a hardy perennial Alpine or rock plant which forms a 
dense mat of foliage covered with orange-colored, 
translucent berries the sixe of a pea. The genus com- 



N£RTEBA 

prises 6 species of similar habit found in the mountains 
of the southern hemisphere. The best of the genus, 
probably, is N. depressa, which ranges throughout the 
Andes, from the tropics to Cape Horn. It also inhabits 
Tristan d'Acunha, and the mountains of New Zealand 
and Tasmania. The Bead Plant is prop, by seed or di- 
yision. It needs a sandy soil, with some leaf -mold, and 
prefers shade in summer. It may need 
some winter covering in the North. It 
makes a good house plant and well-fruited 
specimens are occasionally used abroad in 
fancy bedding as a novelty. The fruit 
may last from midsummer well into the 
winter. 

Nerteras are slender creepers, with 
small, opposite Its. which are stalked or 
not, ovate or ovate-lanceolate; stipules 
grown into a sheath with the petioles, 2- 
dentate or entire : fls. axilliury, incon- 
spicuous, sessile ; corolla 4-lobed; sta- 
mens 4: ovary 2-celled; drupe 2-seeded. 

deprtata, Banks and Soland. Almost 
glabrous : stems 6-10 in. long, 4-comered : 
Its. 2-4 lines long, broadly ovate, acute 
or obtuse, leathery or almost fleshy; peti- 
oles about as long as the blades ; stipules 
very small: fls. solitary, greenish. F.S. 
21:2167 (charming). B.M. 5799. w. M. 

n&SA. See Deeodon. 

VSTTLE. Urtiea. Dead V., Lamium. o 
FalM v., Bahmeria. Tree H., Celtis. 
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VEVlt^BIA (after Rev. R. D. Nevius, who discovered 
it.). SosdeetB, This is a very rare shrub which grows 
wild only on some shaded cliffs near Tuscaloosa, Ala. 
It is, however, quite hardy as far north as Philadelphia. 
Its long, slender, wand-like branches remind one of 
Kerria, but it has no petals, and its beauty is after the 
Spira»a kind. The fls. are about an inch across, 6 or 8 



HEYADA, HOBTICIILTUSE IV. Fig. 
1479. The northwestern part of the state 
along the eastern slope of the Sierra 
Nevada mountains is the chief fruit sec- 
tion. In the southern part of the state, 
which is also near the Sierra Nevada 
mountains, some very flue semi-tropical fruits 
are grown, but lack of transportation facilities 
prevents their more extensive production as yet. 

There are possibly 1,500 acres planted in apple 
trees, a great many of these being young trees, not yet 
in bearing. As to other fruits, the acreage planted is 
small, as they can be sold only In our home market, 
which is very limited. Some of the largest apple or- 
chards contain 3(^50 acres each. An orchard of 30 
acres in full bearing would produce about 6,000 boxes 
of marketable apples, worth here $1 per box ; the ex- 
pense of everything connected with them would be 
about $1,000. 

All fruit and other crops require irrigation. The water 
for irrigation is obtained from rivers and creeks, and 
sometimes from reservoirs. The water is sometimes run 
all over the ground and sometimes in furrows. 

Black, sandy loam with a granite base appears to be 
the best soil for apples, pears, plums, raspberries and 
strawberries. Some kinds of fruits, such as peaches, 
plums, prunes, strawberries, etc., do well in more 
compact soil derived from slate and volcanic rocks AH 
Nevada soils are well supplied with iron, and some have 
a very high percentage of potash. An elevation of from 
4,000 to 5,000 feet seems best for hardy fruits. The price 
of good orchard land is about $200 per acre, and of bear- 
ing orchard about $500 per acre ; this includes water. 

None of the fruit is subject to injury in winter; the 
only time it is liable to injury is in May, when the trees 
are in bloom. 

The San Jos^ scale has appeared in a few places. 
The woolly aphis and green lice are sometimes trouble- 
some on young trees and grafts. The codlin moth also 
is present in some places. 

Of apples the following are cultivated: Newtown 
Pippin (both yellow and green), York Imperial, Spitzen- 
burg, Jonathan, Pilot, Smith Cider, Wagener, Buck- 
ingham, Grimes Golden Pippin, Northern Spy, Wine, 
Wine Sap, Strawberry, Rome Beauty, Ben Davis and 
Pioneer. Other kinds of fruit are grown only for the 
local market, and their production is very limited. 
No new varieties seem to have originated in the state 

•• ye*- Ross Lbwers. 
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in a cluster, and the clusters strung along 2 or 3 ft. of 
wand-like stem, forming ropes of feathery bloom. This 
fringe-like beauty is caused by the numerous white fila- 
ments of the stamens. Botanically this genus is a 
puzzle, but it is probably nearer Rubus than Spirna. 
Generic characters are: calyx-tube small, flattish, per- 
sistent; lobes 5, large, spreading, leafy, serrate, imbri- 
cate; petals 0; stamens in many series, persistent; disk 
flattish, enclosing the calyx-tube ; carpels 2-4, small, 
sessile, silky; styles incurved at the apex; ovules soli- 
tary, hung from the top of the cell : akene drupaceous, 
small, included by the ample calyx. 

Alabam^nslB, Gray. Snow Wrbath. Height 3-7 ft. : 
Ivs. alternate, petiolate, l}4-3}i in. long, pale green, 
ovate or oblong-ovate, usually doubly serrulate; peti- 
oles 3-6 lines long. B. M. 6806.— Alfred Rehder writes 
that It is hardy at the Arnold Arboretum (at least in 
a sheltered position), and blooms every year. 

VEW HAMPSHIBE, HOBTICVLTVBE IF. Fig. 
1480. Horticulture in the Granite State began almost 
with the first settlement. In 1623 Ambrose Gibbons set 
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the first vineyard, together with other fruits, near the 
month of the Piscataqua river, now Portsmouth. There 
are many such old horticultural landmarks. 

The native fruits are only too abundant in the state 
at the present time. The old idea that the destination 
of the apple was the cider barrel got so strong a foot- 
hold in some sections that, as the virgin soils began to 




1480. New Hampshire, with three cultural divisions. 

decline and the wheat crop and its associates in agri- 
cultural operations moved on to the West, it was not 
thought worth while to adopt modem methods of fruit- 
growing. In other sections, however, quite the reverse 
is true, as there are signs of awakening at later dates. 
Some towns are noted for their large areas of old or- 
chards still in bearing but rapidly declining. In one 
town where from 20,000 to 30,000 barrels of apples have 
been shipped in a fruit season, the industry has now 
nearly run out. However, the land containing these 
old trees is, it is said, worth twice as much as other 
land. Comparatively few new trees have been set in 
this section, and it is found that the whole industry is 
the result of one man's interest and labor two genera- 
tions ago. 

In some places grafting the native apple trees to 
Baldwins or the improved fruits has been very exten- 
sively practiced, with good results. Where this has 
been done, however, the trees are now old, and as cul- 
tivation and renovation of orchards have scarcely ever 
been practiced, they are naturally on the decline. 

While these conditions are not flattering, they never- 
theless show what must be overcome in the future. 
However, it is surprising to see what a quantity of fruit 
is raised in favorable seasons, and this goes to show 
that under intelligent and progressive management 
success will be assured. 

At present the horticultural interests are gradually 



being better understood, and the trend has begun in 
the right direction. There are many things accountable 
for this awakening. The people are coming to realize 
that there are newer and better methods, and that the 
new agriculture stands for more business and energy. 
The development of this condition is coming through 
the efforts of the grange, experiment stations, the 
agricultural press, State Board of Agriculture, and 
agricultural teaching in state colleges,— all of which 
have in the main the same objects in view. 

Here and there voung orchards are being set, and the 
predictions are that the near future will find New 
Hampshire as one of the best fruit states. The Bald- 
win apple is the standard variety throughout the south - 
em part of the state. In the northern part of the state 
the Bethel is being planted and, it is thought, will be 
to this section what the Baldwin is to the other. Almost 
all other varieties common to New York are grown with 
equally good success. Even in the White Mountain re- 
gion it is being demonstrated that orcharding is a worthy 
industry. A list of apples adapted to the northern 
part of the state, named in order of their ripening, as 
furnished by Mr. J. D. Howe, of Lancaster, a large 
fruit-grower, is as follows : Yellow Transparent, Tetof • 
sky. White Astrachan, Red Astrachan, Peach, Duchess 
of Oldenburg, St. Lawrence, Alexander, Fall Jennet- 
ting, Fameuse, Wealthy, Nodhead, Porter, Talman 
Sweet, Gideon, Bethel, Mcintosh Red, Twenty Ounce, 
Yellow Bellflower, Northern Spy, Stark and Ben Davis. 

Pears and plums do very well generally throughout 
the state. Peaches do fairly well in the southern part. 
During 1897 and 1898 there was a very fine crop. The 
varieties of greatest value are Mountain Rose and Early 
Crawford. Small fruits generally are easily grown in 
the state. 

The wild grapes found quite commonly on the stone 
walls and hedges in the southern part of the state are 
not the native varieties, but wildings showing indica- 
tions of Vitis vinifera blood. Many of them are very 
palatable and valuable. 

New Hampshire has many advantages for horticul- 
tural work. The markets are usually good and within 
easy access ; and the great number of summer boarders 
also makes a ready market. It is also within easy 
reach of exporting stationsi which in seasons of large 
crops is an advantage. p^ "^^f. Rane. 

New Hampshire is a small stat«, and may well be 
called a land of horticultural possibilities rather than 
achievement. With some of the best markets in the 
country within a day's journey, and the rapid extension 
of electric railroads, both in mileage and usefulness, 
there seems no good reason why all the hardier kinds 
of fruit may not be raised at a profit. 

The southern half of the state is hilly but can hardly 
be called mountainous. Through it run several fertile 
valleys with excellent opportunities for gardening and 
small- fruit raising. The uplands produce apples of fine 
quality even under the present svstem of neglect, and 
it would seem that in this whole region commercial 
horticulture must become more and more profitable and 
popular, as improved methods of culture are adopted. 

The White Mountains cover the greater part of the 
northern half of the state; here, the entertainment of 
tourists and visitors in summer, and lumbering in win- 
ter will probably continue to be the leading industries, 
unless rational methods of forest management are too 
long postponed. 

It is recorded that a vineyard and other fruits were 
set out on the eastern coast of New Hampshire as early 
as 1623. Doubtless much of this succumbed to the 
severity of the long winters, and it is the apple alone 
that stands out preeminent in horticultural history as 
the fruit of the Granite State. Many of the early set 
tiers came from the sonthwes^tem counties of England. 
To them cider and perry seemed almost as necessary 
as food, and ver\' soon after their arrival they began to 
set orchards of apples and pears. Their particular ob- 
ject was not the fruit itself, but the beverages made 
from it. The following item is taken from one of the 
many town histories that have been published in New 
Hampshire, and although it may be slightly exaggerated, 
it gives some idea of the apple industry one hundred 
years ago: 
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'About this time -1800 to 1810— the apple orchards in 
town which had been early set out, produced apples in 
abundance, which were made into cider. Every man 
had his orchard, and every tenth man his cider-mill. 
Every well-to-do farmer put into his cellar yearly from 
20 to 50 barrels of cider which was all drunk on the 
premises. Col. John Bellows had an orchard of 30 
acres, the largest in town. In 1805 there were 4,800 bar- 
rels of eider made and every drop drunk in town." 

At the present time a good many old and somewhat 
neglected apple orchards are to be found, and these 
often bear good crops of marketable fruit. At the 
annual meeting of the New Hampshire Horticultural 
Society in January, 1899, it was estimated that $2,000,000 
worth of apples were exported from the state in 1898. 
Of these about one-half were raised in the two south- 
eastern counties— Strafford and Rockingham. 

The varieties most commonly grown for export are 
Baldwin, Rhode Island Greening, Northern Spy, 
Pamense, Blue Pearmain, Yellow Bellflower, and King. 
The newer varieties are of course being introduced, but 
very few large orchards are being set. Summer and 
fall apples are abundant for local consumption. 

Very little has been done in a commercial way with 
the drupaceous fruits. Plums are successfully raised 
on a small scale. The Lombard is undoubtedly the 
favorite variety, although the Japanese plums appear 
to be able to withstand the climate, and are rapidly 
growing in favor. 

Peaches are raised in a few somewhat isolated in- 
stances, and it is worthy of note that the peach-growers 
of five years ago are still in the business. The intro- 
daetion of this fruit as a money crop is of such recent 
date that records are hard to obtain, but it is estimated 
that three crops in Ave or possibly six years is about 
the average pxt>duction. Perhaps hardier varieties will 
be developed as time goes on. The Barnes peach, a 
New Hampshire seedling, is a step in this direction. 
Its originator describes it as being '^of good size and 
color, a freestone, with very yellow and solid flesh of 
line flavor." **It ripens in the southern part of the 
state about Sept. 10, and is the hardiest in wood and 
bad of anjrthing yet fruited here." 

Market gardening and the raising of small fruits 
receive some attention, especially in the Merrimac 
liver valley. 

Greenhouse gardening is carried on to a limited ex- 
tent near the larger towns and cities. Flowers receive 
their full share of attention, but a good many winter 
vegetables are still imported from the neighboring 
state of Massachusetts. 

The New Hampshire Horticultural Societv was 
organised in December, 1893, and after a year of pros- 
perity was granted an appropriation of three hundred 
dollars a year by the legislature. This sum enabled 
the society to hold an annual exhibit in each of the 
two following years, and also several institutes in dif- 
ferent parts of the state. The legislature which met in 
January, 1897, however, failed to make the appropria- 
tion, and the society was compelled to rely upon its 
oflleers and members to carry on the work. The annual 
exhibits were then held in connection with the State 
Orange Fair. 

A department of horticulture was established at the 
New Hampshire College of Agriculture and the Me- 
chanic Arts, at Durham, in 1895 and has grown in both 
Qsefnlness and influence. 

With the two last-named powers for good, working 
for the advancement of horticulture in the state, and 
the fact that emigration from the farms to the cities 
Is rapidly decreasing, if not already reversed, it is to 
be hoped and expected that within the next decade 
New Hampshire will rank as a horticultural state, 
judged not so much by the gross amount of the output, 
as by the quality of her products, and the intelligence 
of the producers. j. a. Foord. 

MZWJEB8ET,H0BTICin.TUBEIH. Fig. 1481. The 
state of New Jersey, situated as it is between the large 
markets of Philadelphia on the one side and Newark, 
Jersey City and Greater New York on the other, is almost 
aeressarily a market-garden and fruit-growing state. The 
•oils found in the different sections also contribute to this 



end. In the northern part, disintegrating sandstone and 
slaty formations abound— a soil in which the peach does 
its best. The sandy soils of South Jersey make that part 
of the state noted for its truck, berries, etc. Between 
these two classes of soils are found others of all gprades, 
in one or another of which nearly every kind of fruit and 
vegetable finds a congenial habitat. 

It is estimated that there are in New Jersey approxi- 
mately 34,000 farmers. A little more than one-tenth of 
these are engaged in commercial pomology— commer- 
cial in that they are growing fruit for market, depending 
on their fruit-product for the money-crop of the farm. 
Those who have planted larger or smaller areas primarily 
for home use, yet in good years have a surplus to dispose 
of, are not included in our data. The total area repre- 
sented is something over 41,000 acres, including all 
counties of the state except Ocean, from which no com- 
mercial orchards are reported, and gives an individual 
average of 12K acres. This average acreage may be all 
of one kind of fruit, or it may be two acres each of a 
half-dozen kinds, as the case may be. Individual acre- 
ages range from one acre in the case of berries to 100 
and 150 acres for peaches. 

The fruit of fruits for the state is the peach. The area 
devoted to its culture exceeds that of all the other tree 
and small fruits combined bv nearly 100 acres. In the 
distribution of this area, a little over 83 per cent is 
found in the five northern or northwestern counties, 
i.e., Hunterdon, Sussex, Warren, Morris and Somerset, 




1481. Horticultural regions m New Jersey. 

named in order of importance, though with its present 
rate of increase Sussex will soon be first in area. 

The second fruit in importance is the apple, although 
the area devoted to its culture is a little less than one- 
third that devoted to peaches. The other fruits, in order 
of importance in total areas, are strawberries, pears. 
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blackberries, raspberries, grapes, currants, cherries, 
gooseberries, quinces and plums. 

These fruits are all grown to a greater or less degree 
in the different parts of the state, but those mentioned, 
except peaches and apples, are more largely grown in 
the southern sections. The central part of the state is 
the chief apple producer, while the northern, as we 
have seen, Is the peach section. In the accompanying 
skeleton map (Fig. 1481) the numbers in the county 
indicate its relative importance in total acreage devoted 
to fruits, 1 being the largest. The names of the two 
fruits most largely grown in the different counties is 
also given. While this well shows the general distri- 
bution of the principal fruits, it does not give the chief 
growing centers for all the fruits, which are as follows 
(by counties) : 

Apples. Ptart. Peachst. Stratoberriet. 

Monmoxith, Burlington, Hnnterdon, Cumberland, 
Burlija^ton. Monmouth. Sussex. Atlantic. 

Blackberries. Orapet. Satpberriet. Currants. 

Atlantie, Cumberland. Atlantic, Burlington, 

Cumberland. Atlantic. Monmouth. Essex. 

Oooseberries. Cherries. Quinces. Plums. 

Burlington, Burlington, Burlington. Camden, 
Camden. Camden. Cumberland. Burlington. 

Only in two counties, Burlington and Camden, are all 
these fruits reported. In Cuinberland all are grown 
commercially except currants and gooseberries, while 
in Essex the exceptions are blackberries and plums. 

The cranberry industry of the state is considered 
apart from the above fruits. The annual ^yield is sec- 
ond only to ^e output of the New England bog^, with 
an occasional year when it exceeds that of New Eng- 
land. In qualitv of fruit New England does not bear 
the palm. Burlington county is the chief center of the 
industry, though cranberry bogs are scattered through- 
out the southern half of the state. From 100,000 
to 125,000 bushels is the approximate annual yield 
from Burlington county; Ocean county, from which 
no other fruits are reported, is second in cranberry- 
growing, with an annual yield of approximately 30,000 
bushels. 

The truck industries of the state are large and varied, 
but confined chiefly to the southern half. Monmouth 
county is a section producing asparagus and tomatoes, 
as well as other vegetables in wholesale quantities. As 
an illustration of the extent of the asparagus industry, 
the shipment of ** grass" from one little way-station 
amounted in one month to over 100 tons, beside quanti- 
ties sent by boat from a near-by landing. 

The sweet potato is another of Jersey's noted products 
that is grown in large quantities. They are admitted to 
be the "sweetest of the sweets." 

Vegetable-forcing is a growing industry that is as yet 
in its infancy. Already there are several plants ap- 
proaching in size those that have made Arlington, 
Mass., famous. 

The growing of cut-flowers is another horticultural 
industry that has assumed immense proportions. The 
northeastern part of the state is the center of this in- 
dustry. Roses, carnations, chrysanthemums, violets, 
mignonettiC and smilax are probably the most important 
ones grown to supply the trade. To say that the indus- 
try is large does not convey the right idea of its extent. 
The fact that the value of roses alone annually reaches 
into the hundreds of thousands of dollars will bear out 
the statement that "the growing of cut-flowers has as- 
sumed immense proportions." ^, rp, Jordan. 

NEW JEB8ET TEA. See Ceanothus. 

FEW MEXICO, HOBTIClTLTXrELAL FB08FECT8 OF. 

Fig. 1482. New Mexico includes so many diverse con- 
ditions of climate and soil that no statements can be 
made on horticultural subjects which are applicable to 
the whole area. Indeed, every valley has its own special 
features, and the problem of the future is to find or de- 
velop such fruits, vegetables, cereals, and forage plants 
as are best adapted to the several localities, so that each 
cultivated area may produce a maximum crop of the 
best quality. 



While it is impossible to enter into details within the 
limits of a short article, it may be said. In brief, that tiie 
following zones are well represented and of horticul- 
tural importance in New Mexico: 

(1) Canadian zone: at about 8,000 to 9,000 feet. Ce- 
reals can be cultivated successfully, and good pasturage 
is found; but fruit trees, with one or two possible ex- 
ceptions, will not withstand the cold. Irish potatoes do 
very well in this zone. In this zone crops are often 
grown without irrigation, as on the Sacramento moun- 
tains in Otero county. 

(2) Transition zone: at about 7,000 feet, as at Santa 
F6. The deciduous fruit trees and all sorts of small 
fruits do admirably. Com also does very well, and 
sugar beets have been grown with much success. 

(3) Upper Sonoran zone: at about 5,000 to 6,000 feet, 
as at Albuquerque. Sweet potatoes and the European 
grapes do very well, and the deciduous fruit trees are 
largely grown. This is a good peach region, but apples 
are less profitable than formerly, owing to the abun- 
dance of the codlin moth, which increases very rapidly 
owing to the warm climate. 

(4) Middle Sonoran zone: somewhat lower than the 
last, as in the Mesilla valley and at Doming. Horticul- 
turally, this resembles the last, but its native products 
resemble those of the Lower Sonoran. ( See American 
Naturalist, April, 1900.) Cotton canbe grown, but is not 
considered as a possible source of profit. 

T. D. A. COCKSRBLL. 

New Mexico lies altogether above the altitude of 
3,000 feet. Some cultivated valleys, in which many 
fruits and vegetables succeed, are as high as 7,000 feet. 
This is the altitude of Santa F^, where gardening and 
orcharding are successful. It is mostly a country of 
mountains and mountain valleys. The mountains reach 
to 14,000 feet. The average height of New Mexican 
valleys and arable areas probably exceeds 5,000 feet. 
While the territory is very large, the area of the moun- 
tain districts and of the arid and untillable hillsides is 
so great in proportion that the lands suited to farming 
and horticulture which can be irrigated when all water 
resources are utilized, will not much exceed 2,000,000 
acres. A small proporiion of this amount is at present 
in actual cultivation. Of the acreage under cultivation, 
agriculture claims the larger share. 

There is a possibility that as much as 500,000 acres 
may ultimately be devoted to horticultural uses. The 
preeminent adaptability of these soils, and of this cli- 
mate, to all the garden, vineyard and orchard crops of 
temperate latitudes, leads one to hope that the laws of 
supply and demand will flnallv consign a large portion 
of these arable lands to the uses of horticulture. 
The precise conditions for successful horticultural pro- 
duction are found in narrower areas in America tnan 
those that favor common farm crops; hence when the 
demands of the future American population crowd 
the resources of supply of the higher orders of human 
food, it will of necessity follow that the soils and con- 
ditions that will yield the largest amounts of the most 
valuable foods will be devoted to these ends. As this 
time draws near— a quarter to a half-century hence— the 
resources of New Mexico for the g^rowth of the most im- 
portant crops will surely be developed. The soils pos- 
sess inexhaustible richness of mineral elements, and 
under good husbandry are permanently fertile. The 
great average elevation above sea-level gives exemp- 
tion from most of the destructive plant diseases of hu- 
mid climates, hence surer, cheaper, better and larger 
crops. The altitude gives moderate summer tempera- 
tures, while the latitude protects against severe winter 
cold. The g^rapos of Spain and Italy are grown with 
little or no protection. In fact, the perfect salubrity of 
the climate renders horticulture easy in nearly all its 
branches. 

It must be understood that crop-growing in New 
Mexico is largely dependent on irrigation. There are 
moderate annual rains, which mostly fall in summer. 
The average rainfall is about 12 inches. Most of the 
crops require as much more. The standard of water 
supply of the irrigation companies is 12 inches. The 
possible limits of irrigation farming in the old states 
are very narrow. 

Stated in brief terms, irrigation costs money and 
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energy and some skill, but its rewards are great and 
■ore. The farmer in the rainfall states does well if he 
makes two acres of land keep one cow or horse or steer 
sammer and winter. Here one acre will carry two 
animals. In a great measure this applies to the crops 
of the garden and the orchard. There need be no 
droughts nor floods; the land can be made to do its full 
duty every season. There 
is no doubt that the aver- 
agf* weight of garden and 
orchard crops In any ten 
years under wise irriga- 
tion will be twice as 
great as in most regions 
in which it Is considered 
unnecessary or impossi- 
ble. Hence it seems that 
within the limited dis- 
tricts of the semi-arid 
belt of the United States 
that are susceptible of 
irrigation, there is an 
important field for the 
horticulturist. In this 
Held he will fimd his 
greatest rewards. Lands 
in horticultural crops 
will produce from two to 
ten times as much neces- 
sary human food as lands 
under the common crops 
of agriculture. The 
parts of this continent 
in which irrigation hor- 
ticulture is possible is 
but a small fraction of 
the whole area. New 
Mexico has probably a 
larger proportion of irri- 
gable lands adapted to 
horticultural use than 
any of our states or terri- 
tories. 

AH garden crops suc- 
eeed well in all parts of 
New Mexico where water 
can be commanded for 
the land. All orchard 
erops succeed admirably 
in some parts of the ter- 
ritory, and the most im- 
portant of all, the apple, 
is a successful crop in 
nearly all parts. In that 
portion of the territory 
lying on the eastern 
slopes of the Bocky 
mountains, in the coun- 
ties of Lincoln and 
Chaves, the apple seems 
to reach its most perfect 
development. There are 
beautitul apples without 
blemish grown in many 
parts of the arid west and 
along the Pacific coast ; 
bat in too many cases the fruit is disappointing in 
quality. But in the counties named all varieties of 
apples that have been fruited show a very high apple 
quality. The freedom from defect is remarkable, and 
the unexampled beauty of color and clear complexion in 
bushel after bushel as thev come from the trees is a 
constant surprise. The Yellow Bellflower and Newtown 
Pippin reach great perfection. 

In most of the old apple-growing states, the apple is 
subject to many insects and diseases. In the arid 
region of the country we have escaped many of these 
evils. While we shall not escape all the troubles of the 
orehardist, yet the elevation of the country, the control 
of the water supply, the purity and dryness of the air 
and the everlasting sunshine will combine to protect 
from those serious evils bom of humid climates and 
low altitudes, or that result from weather conditions 



where man has destroyed the delicate balance of the 
seasons by the widespread destruction of native for- 
ests. It is apparent to some of us that this wide, high 
region, which never had great areas of forest to be de- 
stroyed, possesses more permanent conditions of suc- 
cessful fruit-growing than are possible in any country 
where the vicissitudes of flood and drought, of great 




County map of the territory of Ne^w Meidco. 



cold and great heat, are the inevitable associates of 
the year. Parker Earle. 

In New Mexico the apple grows very well. The coun- 
ties of Chaves and Lincoln in the southeast, San Juan and 
Santa F6 in the north, and Grant and Dona Ana in the 
south, are well known for their fine apples. Four varie- 
ties from Mesilla Park, in Dofia Ana county, received 
second premium at the World's Exposition, in Paris, 
1900. The following are the varieties : Ben Davis, grown 
by Frank Burke ; Missouri, Pippin, grown on the fa- 
mous Woodland Orchard ; and the Oano and Lawver, from 
the Agricultural college. At present the apple is free 
from the common diseases. The only insect enemy is 
the codlln moth, which in some sections is coming to be 
a serious pest. The early varieties, such as the Red 
June, Red Astrachan, Early Harvest and Yellow Trans- 
parent, are almost free from the codlin moth, while on 
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the other hand the late kinds, and especially the winter 
apples, are more largely attacked by this insect. 

The pear grows as well as the apple, but not in such 
large areas. In most of the apple-growing sections the 
pear can be found in very limited quantities. However, 
there is a bright future for a more extensive cultiva- 
tion of this fruit, as wherever it thrives it grows to a 
large size, and is fine in quality. The pear blight, which 
is so bad in other states, is not in the way of pear cul- 
ture in New Mexico. 

Perhaps the fruit that is second in importance at 
present is the peach, which is grown with more or less 
success throughout the territory. In the agricultural 
districts of southern New Mexico the large commercial 
peach orchards are located, and the Mesilla valley, on 
the lower Bio Grande, has the most and largest of them. 
From this valley many car-loads of early peaches are 
shipped to the markets of Chicago, Kansas City and 
Colorado. The early-ripening kinds, such as tiie Alex- 
ander, Waterloo, Hynes Surprise, are the most success- 
ful. This is due to the fact that, as a rule, the early- 
ripening peaches bloom later than the late-ripening va- 
rieties, and thus they escape the late spring frosts, 
which are so common in this territory and which are 
often so fatal to the late peaches. The late spring frost 
is the worst drawback to peach-growing in New Mexico. 
No diseases or insect pests have yet threatened the 
peach crop. 

While the apricot grows as well as the peach, and has 
no insect enemies or fungous diseases, it has failed to 
be a commercial success on account of its blooming too 
early. If some late-blooming variety could be found, 
this fruit would, no doubt, be one of our best fruits to 
grow. The trees grow to a great age. There are many 
apricot seedlings on the lower Rio Grande that were 
planted by the Mexicans forty or fifty years ago. 

The plum is making a place for itself in New Mexico* 
It has been but a comparatively short time since plums 
were considered to be of any importance, and even now 
the areas planted to plum trees are very small. How- 
ever, conditions are changing, and there is a growing 
demand for them. The plum tree seems to be perfectly 
hardy in this climate. The Japanese plums are vigor- 
ous growers, but are not a success owing to the liability 
to late spring frosts. Their fruit buds seem to be stimu- 
lated to growing during the warm spells in February 
and March, and thus they bloom before the danger of 
frost is over. On the other hand, the Prunus domex- 
tica and Prtinua Americana varieties are, as a rule, 
late bloomers. The former group is gaining in popu- 
larity throughout the territory. Imperial Gage, Yellow 
Egg, Coe Golden Drop, Damson and German Prune seem 
to be among the best varieties in the northern part of the 
territory. In the southern part, the above-mentioned 
varieties, with the addition of the Silver Prune, Clyman, 
Pond Seedling, Jefferson, and Robe de Sergent, are 
among the best. 

Cherries grow well in the territorv*, but in the southern 
part they do not grow as large nor as fine as they do in 
the northern part. 

Quinces and nectarines thrive in many of the horti- 
cultural districts, but as yet they are only grown for 
family use. 

Perhaps the distribution of the grape is less extensive 
than that of the other fruits. Wherever the grape is 
grown it thrives. The American varieties are not of any 
commercial value. The fruit is usually small, bunches 
loose, and vines are poor bearers. The European kinds 
are a success, and are the grapes grown for market. 
Their culture is confined to the southern and hotter val- 
leys, and particularly to the lower Rio Grande valley. 
The varieties planted in the commercial vineyards in 
this valley are the Mission or El Paso grape, Muscat of 
Alexandria, and more or less the Gros Colman and Flame 
Tokay. Other varieties are being introduced. The grape 
is free from fungous and insect pests. Even the phyl- 
loxera has not yet made its appearance. The Mission 
grape, which has been in cultivation for over a hundred 
years, shows how free the grape is from any pests. The 
only thing that injures the vines is the dry, cold win- 
ters. In order to obviate this trouble the vines are 
heeled up with earth 6 to 12 inches above the last 
year's growth. The stump method of pruning is prac- 



ticed altogether in the grape culture. Attempts have 
been made to trellis the vines, but have not been very 
satisfactory. 

The small fruits are grown with more or less success 
throughout the territory, but as yet they are of minor 
importance in the horticulture of New Mexico. 

Fabian Garcia 

NEW YOBK, California and Florida may be reckoned 
as the great horticultural states. In range of species 
which can be grown, California and Florida excel. 
California excels in tonnage of many horticultural pro- 
ducts. New York, however, excels in the great variety 
of its commercial horticultural interests, for to its fruit- 
growing must be added the very extensive nursery busi- 
ness, cut-flower growing, florists* plant-trade, seed-trade, 
and a great development of the vegetable gardening 
interests. 

In shape and position New York (Fig. 1483) may be 
likened to a ship sailing westward, its rudder (Long 
Island) in the Atlantic and its prow touching the Great 
Lakes. Its commercial preeminence is supreme. A 
population of more than six million lives within its bor- 
ders, and a million more are tributary to it in New 
Jersey and Connecticut. It has more than 40 cities with 
populations above 10,000. Great variety of soil and 
surface invites a varied population. Water-power is 
abundant and unfailing. AH this means extensive mar- 
kets for horticultural produce. 

The land area of the state is 30,476,800 acres, of which 
about one-half is readily cultivable. The state has an 
extreme length east and west of 412 miles, and north 
and south of about 310 miles. Excepting a small area in 
the southwestern part, the entire surface is glaciated. 
In the northeastern part a true mountain system is shown 
in the Adirondacks, of archiean formation. In the middle 
eastern part, the Catskill highlands attain the dignity 
of mountains, although they are in reality eroded table- 
lands, having been laid down in the interior sea and sub- 
sequently uplifted. These highlands extend westward 
entirely across the state, being pronounced and almost 
mountainous in the southern half. The northern part 
of the western half of the state is relatively level, 
although the tract from Syracuse to Lyons and 
westward is marked by very bold drumlins,— the work of 
the ice-sheet. The bar-beach of the geological Lake Iro- 
quois extends from near Niagara Falls to Oswego, par- 
alleling Lake Ontario at a distance of about 10 miles. 
This geological beach is a distinct physiographical fea- 
ture known as *^the ridge," and it is the location of one 
of the notable highways of the state. This ridge marks 
the southward limit of the best natural peach region. 
There are fossil beaches on the Erie shore, and these 
are important to the grape-growing of Chautauqua 
county. (See Tarr, ** Geological History of the Chautau- 
qua Grape Belt," Bull. 109, Cornell Exp. Sta. ) Long 
Island is a moraine, with an ocean-floor formation on 
its south, and this latter area comprises practically the 
only flat land in the state. 

There are five great watersheds in the state. (1) the 
St. Lawrence system, draining the Great Lakes and the 
larger part of central and western New York. (2) The 
Hudson system, draining the southern slopes of the 
Adirondacks and the Catskill highlands, with its great 
tributary', the Mohawk, which, in pre-glacial times, was 
a part of the St. Lawrence system. (3) The Delaware 
system, draining a part of the southeastern area into 
Delaware bay. (4) The Susquehanna system, draining 
some of the southern -central part into the Chesapeake 
bay. (5) The Mississippi system, which, by means of 
the Allegheny river, drains the extreme southwestern 
part of the state. Chautauqua Lake drains into the 
Gulf of Mexico, but almost in sight from it is Lake Erie, 
which flows into the St. Lawrence. Along the Hudson 
and other large streams, special horticultural interests 
have developed. The broad Mohawk valley is one of the 
most fertile parts of the state, and it is the site of tlie 
hop and broom-corn industries. The shores of the cen- 
tral New York lakes are the homes of highly developed 
horticultural interests, particularly those of Keuka and 
Seneca. These central lakes, of which Ca}n2ga, the 
largest, is 40 miles long and one to five miles wide, are 
deep bodies and have gi'eat influence in ameliorating 
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the elimate in their immediate neighborhood. The 
shores of Lakes Erie and Ontario conserve horticultural 
interests,— the former being famous for its grapes, the 
latter for its strawberries, peaches and apples. Because 
of its snug winters, there is rarely any starting of fruit- 
buds by '^warm spells," and consequently little danger 
of loss from spring frosts. The fruit-growing suffers 
less from frost than it does in the southern states. 

New York contains about 230,000 farms. Agricultu- 
rally, the most important industry in New York state 
(aside from general mixed farming) is dairying. The 
second industry is fruit-growing, and this seems to be 
extending more rapidly than the other. The leading 
fruit is the apple. Nearly all parts of the state grow 
apples easily, but the great commercial apple-growing 
regions are the counties of Wayne, Monroe, Orleans, 
Niagara, with important extensions in Ontario, Gene- 
see and adjacent counties and in Columbia and other 
east-Hudson counties. A full crop of apples in New 
York is nearly or quite 7,000,000 barrels. Baldwin is 
the leading variety, with no varieties which occupy a 
close second place. Northern Spy, Rhode Island Green- 
ing, and American Golden Russet are important com- 
mercial varieties. Of late, Ben Davis has been widely 
planted, but it is probable that this variety will always 
bold a secondary place in the northeastern states. Un- 
til within the last decade, most New York apple orchards 
have been in sod; but, under the stimulus of rational 
horticultural teaching, 75 per cent of the orchards 
in the apple-growing counties are now under a 
most thorough system of clean tillage. Fig. 1485. Most 
of these orchards are sprayed. Crops have been heavy 
in recent years and prices have averaged good ; as n 
result, the apple industry is in thriving condition. The 
mofit thorough business methods are employed in car- 
ing for the orchards and in disposing of the crop. A 
large part of the apple crop is exported, although there 
is a very large business in evaporated fruit. 



The grape occupies second place in New York po- 
mology. More than 50,000 acres is devoted to this in- 
dustry, of which about half the area is in Chautauqua 
county, lying in a narrow strip against Lake Erie. The 
other special areas are the central lake region and the 
Hudson river valley. These three areas stand for three 
types of viticulture— early and special table grapes for 
near-by markets in the Hudson valley; staple varieties 
for wine and grape juice in parts of the lake region 
(particularly on Keuka lake) ; general-purpose varieties 
for distant markets in the Chautauqua region. In the 
lake region, Catawba is a leading variety. In Chautau- 
qua, Concord far outstrips all others. A normal out- 
put of table grapes in New York is about 60,000 to 
70,000 tons; of wine between 2,000,000 and 3,000,000 
gallons. The gr^ape areas lie close to the lakes or large 
rivers, thereby receiving the benefit of the ameliorated 
local climate. 

New York is known also for its pears. The apple 
counties mentioned above, and Oswego, Onondaga, and 
Columbia counties are the leading pear areas. Bartlett 
is the staple variety, but Kieffer has risen to near the 
first place in recent years. The number of commercial 
varieties, however, is relatively large. The culture of 
dwarf pears is popular and has reached a high degree 
of perfection. Thrifty and productive orchards 40 and 
50 years old stand in various parts of the state. 

The plum is largely planted in western New York, in 
many varieties. In acreage, Lombard probably leads, but 
several other varieties excel in commercial importance. 
The Damsons are largely grown; also the German and 
Italian prunes (but the latter are not dried). The 
Japanese plums are now widely planted, and are giving 
general satisfaction. They are rarely injured by late 
spring frosts. The Improved native plums are relatively 
little known. 

Peaches are grown about all the central lakes and in 
the Hudson valley, but the only distinct natural peach 
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region la De&r the Ontuio shore vest of Oswego. la 
the western h»lt ol tbe state, about 10,000 meres are de- 
TOted lo peach -culture. Fl([. HM. 

Apricot! are grown with little trouble lu tbe peach 
legioiis, and there are Beyeral conunerclal plantations. 

Cberries are grown both for Che fresh fruit and for 
canning— the former chiefly in the Hudson valley and 
the latter chiefly in western New York. The cannlne 
cherries are the sour type— cbieSy EngUah Morello and 
Montmorency. The large canning- factory industry 
(some 25 factories in western New York) makes the 
BODT cherry Industry profitable. 

Quinces are probably i '- 

where in the Union. 

The umall fruit interests are very lar; 
DO reliable statistics. In the northern c 
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tal lnveBted,-»2,17G,076.72 
as against «2,333,066.6S. In 
number of seed-farms, Con- 
oecticDt bad H5, New York 
TS.Tenneasee 35, New Jersey 
34. The principal aeed-crops 
grown In New York are bush - 
bean, Brussels sprouts, cab- 
bage, aweet com, cucumber, 
kaje, onloD, pea, turnip, as- 
paragus. 

Tbe trucking Interests are 
Tary large because of the 
larKe population and the 
many tneans o[ transporta- 
tion. The largest single geo- 
graphical region is l^n; 
Islaod, which, because of Its 
light soli, warm local cli- 
mate, and acceasible loca- 
tion. Is one of the leading 
market-gardening regions of 
theNewWorld. Long Island 
has an area of 1,700 square 
mites, of which the western 
third is largely deyated to 
tracking intereala. Parts of 
tbe eastern end are also 
trucking areas, particularly 
for cabbage and cauliflower. 
Cabbage seed Is exteuilTely 
„ „ . grown io this eastern ei- 

a new Yma. tremlly of the Island. 

Kara and Uriean. .p^, floricultural Interest* 

of New York state are tar)ce 

growing. Of the 9,000 oommerelal florists' eslablisb- 

its that Oalloway estimates for the United States. 
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orop and the product Is mostly evaporated. The annual 
output of dried raspberries flve years ago was approxi- 
mately 1500 tons, hut the amonnt Is now less. While 
tbe strawberry Is an Important crop in all parts of tbe 
State, it reaches its largest acreage in Oswego county 
(Fig. 1186), where about ISOO acres are devoted to It. 
This region supplies the late markets, producing an- 
nually about 2,000,000 quarts. In Oswego 
county there are about 350 acres of red 
raspberries, mostly Cuthbert. Cranberry' 
growing baa attained some Importanc 



city is a market for a large geographical region, 
early as 1885, John Thorpe OBtimated that 4,000.000 
roses that were sent to the New York market by ntne 
growers In one year did not constitute half the numlier 
sold in that market. The census of 1890 reports the 
totAl Investment of New York in floricultural bu.ilness 
to have been about t9,500,0W) (altliough only T9:t estab- 
lishments are accounted for), as against upwards of 
5,500.000 In Pennsylvania, the next heaviest state. The 
lower Hudson region Is the center of the violet Industry 
of the United States. Long Island grows quantlUes of 
bulbs. 

Because the horticultural Interests of New York are 
neparsted In more or less dlstloct geographical regions, 
there has never been a representative state horticultural 
society. The New York Horticultural Society was es- 
tablished In New York City In 1818, and it was probably 
the first distinctly horticultural organltatlon in North 
America; but itwaa really a local society and it Is long 
-■-  — ) been made to revive It, or 
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Western New York has long been tbe 
center of the nursery business of North 
America. Of the 4,610 nurseries reported 
lu tbe United States census of 1890, 530 
were in New York. Illinois was second, '' 
with 434. and Ohio third, with 393. Not 
only is the number large, but the variety 
of stock grown Is also signifloant. Koclips- 
ler and Geneva are the chief nursery cen- 
ters, although the stock which Is sold In 
these centers is grown over a wide range 
of country. In acreage In 1890, New York 
leads with 24,B40acres, followed by Illinois 
with 17,812 M'res, Ohio ]G,790, Nebraska, 
15,641, Uissoiirl. 15,190. The total capital 
Invested was neariy $12,250,000 In New 
York, as against U.750.OO0 in Illinois. 

In seed-farming. New York stood ne^t 
to New Jersey, in 1890, in amount of capi- 
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Tkther lo organlie ft new society umler the old Dime, 
the iMt effort being made the present year. In 1S29, 
the Albany Horticultund Society was orKanlied, but this 
also wai ibort lived. The oldest socieiy lo the stale Is 
the Westem New York HorUcultursl Society, with head- 
quarterE at Rochester. The preliminary organ liatlon of 
this society occurred at Kocheater, Pebmary 27. 18.iS, un- 
der the name ot Tbe Fruit Grower's Society of Western 
New York, to comprise the couuties west of Onondaga. 
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Hia late John J. Thomas was the first President. This 
society, with Its one big meeting each winter, Is the 
graatest American organiiatlon of Its partlenlar type. 
One of the earliest eiperlment stations In North 
America was organised at Ithaca In February, 1879, bb 
the Cornell University Agricultural Experiment Station. 
Id 1S88 this institution was reorganised as a federal 
station, bat previous to this time It had published three 
reports. The New York Agricultural Eiperiment Sta- 
tion, supported by the State and located at OeneTa, was 
exUblished in March, 1883. These two stations give con- 
■Identble attention to horticnltural matters, parlicuiarly 
tbe State Sutlon at OeneTa which is located In one of 
the best of horticulturaJ regions. Each station now 
receives support from both the state and tbe federal 

The Agricoltnral College of Xew York Is a part ot 
Cornell University at Ithaca. It is practically unique 
amongst agricultural educational institutions in giving 
conrses of true nniversity grade, and Its postgraduate 
s lead to the degree of Ph.D. ""--^ ■- 



■traction of elementary cl 

tbe university Is the center of a mo 

tension of a^lenltural knowledge ai 
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poisonous properties. Lvs. alternate, never compound, 
entire or undulate, mostly sessile or nearly so by a 
tapering base: fls. long-tabular, mostly opening at nigbt 
and most fragrant then, in terminal racemes, panicles 
or thyrses ; calyx usually persisting and covering the 
fr. ; corolla solverform or funnel form, the lobes usually 
plicate in the bud, the 5-lobed border nearly or quite 
regular; stamens 5, Inserted on the tube, generally In- 
cluded, the filaments straight; style single, with a capl* 

ally splitting Intoi valves; seeds numerous and minute. 
Nieotianaa are of the easiest culture. They love a hot 
exposure, and loose, well-drained soil. Tbey are all ten- 
der to frost. For subtropical effects, the seeds (by which 
they are nsnally propagated) should be started early 
nnder glass. The seeds are so small that they do not 

rermlnate well in the open unless the ground is fine and 
olds moisture near Che surface. JV. alala Is the only 
Bpecies which is popularly known as a flower-garden 
plant, being grown everywhere under the name of If. 
atlinit. Of tbe robust sper.ies used for subtropical bed- 
ding, N. gliKcn, iV. lemtnlota and forms of JV. 7*0- 
iiicum are best. L. H, B. 

Nieotianaa are tropical herbs requiring in northern 
latitudes a deep, loamy, rich soil and full sunlight. The 
soil should be especially rich in lime and potash, both 
of which maybe supplied by the addition of wood ashes. 
Nlcotlanas will not grow well In very moist or poorly 
drained soils. In cool weather the seeds germinate 
slowly, so that when It may be desired to raise tbe 
plants outdoors in early spring the seeds should be 
"sprouted" before sowing by keeping them moist and 
varrn until growth may be seen. The metbod generally 
pursued in northern tobacco-growing regions Is to mix 
tbe seed, about April I, with very fine rotted apple tree 
wood (apple wood is preferable to others, as It contains 
less tannin, which would be destructive to germinating 
seedsj, and to place the miiture after moistening in a 
glass jar, and seal. Tbe ]ar is then placed In a tem- 
perature of 80° to 90° until tbe seed Is seen to be germi- 
nating, which abould be In from four to six days. Tbe 
seeds are then sown In frames covered with clotb or 
glass and rolled in with a Ugbt roller, or simply pressed 
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■ICAaSSA (Nieander wrote on plants aboat 150 
A-D.). Salaniteir. One Peravlan herb differing from 
Physalis chiefly In tbe 3-5-loculed ovary and (mlt and 
la tbe larger and more showy fls. B. i^wJoldet. 
Oaertn., known as Afplk Or PxBD, Is a strong spreading 
annaal, 3-1 ft. high, grown for the showy blue fls. and 
oddfmita: glabrous: lvs. elliptic or ell I ptlc-ovate, sinu- 
ate and toothed, narrowed into a prominent petiole: fls. 
■olitary in the axils, on recurving pedicels, an Inch or 
nwre across, shaped like a potato flower ; fruit a thln- 
walled and nearly or quite dry berry, inclosed In an en- 
larged, strongly S-wlnged calyx. B.H. 2458. —The Apple 
of Peru is an old-fashioned garden annual, now rarely 
seen. It has escaped from ctilClvatlon In some places In 
the U. S., and it is now widely distributed In the Iroplcn. 
It is often confounded with the ground cherry and alke- 
kengl, which are species of Physalis, Not advertised. 
L. H. B. 

nCOTlASA (John Sicot was French ambassador to 
Porlngal in the sixteenth century, and was InHtnunental 
inspreadlngaknowledgeofTobacco). Solatidtea. Fifty 
or more herbs, or one species shrubby, mostly of tropi- 
cal America. The Nlcotlanas comprise several stately 
plants, valued for their rapid growth and large foliage. 
Other species produce showv flowers, and are popular 
Bower-garden aohjecls. They are mostly viscld-pubes- 
eent herbs of strong odor, and possessing narcotic- 



In with a board. Another method of sprouting the seed 
is to spread it on a thin cloth stretched over a vessel of 
water placed where It will be continually warm. When 
verj' young, Nlcotianas will endure severe frost, which 
property they lose with age, becoming quite sensitive to 



1088 



NICOTIANA 



NICOTIANA 



frost when mature. Nicotianas are well adapted for 
culture in pots or tubs, and are then fine plants for 
summer porch decoration. p^ y^^ Babclay. 

▲. FU. yellow or yellowish white: Ivs. distinctly 

petioled. 

B. Plant glabrous and glaucous ^ becoming woody {IT, 
rustica is not to be sought here). 

fflaitoa, Grab. Becoming 20 ft. high and tree-like in 
its native place (Argentina), glabrous, glaucous-blue all 
oyer and sometimes developing purplish tints: Ivs. 
large, ovate, sometimes subcordate, more or less repand, 
the petiole conspicuous : fls. in a loose panicle, tubular 
and constricted below the very short limb, curved, 
1-2 in. long, greenish at first but becoming yellow, soft- 

gubescent on the outside. B.M. 2837.— Not uncommon 
1 cult, for its striking glaucous-blue foliage and stately 
habit; also run wild in Texas and S. Calif. Usually 
does not bloom in the northern states. Easily grown 
from seeds. 

 

BB. Plant pilose, herbaceous or half shrubby, 

wlffandioidos, Koch & Fint. Tall-growing, reaching 
6 and 7 ft. high, with a straight central shaft and bear- 
ing very large and heavy foliage: Ivs. ovate and pointed 
or sometimes acuminate, often undulate-margined but 
not toothed, hairy: fls. yellowish, short, in drooping 
panicles. Colombia.— A very Rtriklng plant, somethnes 
used for bold subtropical effects. 

AA. Fls, white, long-tubular: Ivs, mostly not petioled 
atid more or less clasping: annual and perennial 
herbs. In some of the following species the fls, 
are green or purplish on the outside, 

B. Corolla-lobes acute, 

aUU, Link & Otto (iV. affinis, Hort., under which 
name it is universally known in gardens). Figs. 1487, 
1488. Slender but strong-growing, 2-^H ft. tall, viscid - 
pubescent: Ivs. lance-obovate or ovate-elliptiC| becoming 




1488. NicotianaalaUCXlO). 
Commonly known as N,affinis. 

small and narrow above, clasping and sometimes de- 
current, entire or remotely repand -dentate : fls. remote 
in a wand-like raceme, spreading, the very slender tube 
5-6 in. long, the limb oblique and 2 in. or more across, 
the narrow - pointed lobes unequal. Braz. O.C. II. 



16:141. Gn. 34, p. 520; 42, p. 126; 50, p. 212; 56, p. 384 
Gng. 5:182. B.B. 19:1592 (as If, Persica).^A de- 
servedly popular plant, blooming freely all the season. - 
until killed by frost. It is well to plant it in a place 
which is protected from strong winds. It is apparently 
perennial, but is treated as a tender or half-hardy an- 
nual. It self -sows, and often maintains itself from year 
to year in the Middle States and South. In the warmer 
parts, the roots live over winter with a little protec- 
tion. Fall-sown seedlingps make excellent pot-plants for 
the window. The fls. open at night-fall, but close in the 
daytime. At night they are very fragrant. During the 
last ten years the plant has become very popular. 

Var. doct&rreiui (N, decdrrens, Hort.) is lower, branch- 
ing near the base, very floriferous. 

■yly^stris, Spegas. Fig. 1489. Lvs. larger and better 
than in N. a lata, rugose and veiny, more prominently 
undulate, the stem well furnished near the ground : fls. 
large, hanging in whorls or fascicles in a heavy large 
panicle, in shape like those of N, a lata but the limb less 
oblique and the tube more swollen, and not closing in 
the morning or on cloudy days. Argentina. Gt. 47, p. 
130. G.C. III. 26:357. -One of the novelties of 1899 and 
1900. 

lonsrindra, Cav. Erect, 2-3 ft., slender, the prominent 
foliage radical: lvs. oval-lanceolate to lanceolate, promi- 
nently undulate, pointed: fls. 4 in. long, the tube green 
or purplish, but the limb (lobes about H in. long) white 
at least inside, borne in simple racemes. Argentina.— 
Little known in cult., being inferior to If. alaJa, The 
flowers open late in the day. Perennial, but annual in 
gardens and in northern countries. 

BB. Corolla-lobes obtuse or rounded, 

raaytelens, Lehm. {N. unduldta, Vent. iV. longifldra, 
var. unduldta, Voss). Variable: 1-2 ft., annual or bi- 
ennial, usually viscid : lower lvs. long-stalked and ovate 
or spatulate, the upper ones narrow and sessile uid 
sometimes clasping, all undulate-margined as a rule: 
fls. in loose terminal racemes, on slender pedicels, sal- 
ver-shaped, the narrow cylindrical tube about 2 in. long, 
the circular limb 1 in. or less across, pure white (or 
greenish outside). Australia. B.M. 673. Gn. 21, p. 291.— 
The broad lobes usually overlap, so that the limb often 
appears as if entire. Sweet-scented at night. Plant 
pubescent or glabrous. Not rare in gardens. It is said 
that it will endure moderate shade. 

nootifldrE, Hook. {If, longiflbra, var. noctiflbra, Voss). 
Very like the last, and perhaps a geographical form of 
it: lvs. lanceolate-undulate: fls. often purplish outside 
but white within, the spreading lobes notched or emar- 
ginate: plant very viscid. Argentina. B.M. 2785. —A 
night bloomer, like the last. There is a var. albiflbra, 
with pure white fls. 

AAA. Fls, distinctly colored {usually with shades of 
red), the tube relatively broad or even inflated: 
annual and perennial herbs. 

B. Lvs, stalked, 

rtitioa, Linn., was cult, for Tobacco by the Indians 
and is run wild in many places, but its nativity is un- 
known (probably indigenous to the Old World, accord- 
ing to Gray) : annual, usually not over 3 ft. tall, viscid- 
pubescent: lvs. large, ovate and obtuse: fls. yellowish 
or greenish, 1 in. or less long, the base narrow, tube 
thereafter inflated, orifice contracted, the lobes short 
and rounded. The fls. are open by day. Inflorescence 
paniculate. 

BB. I/vs, sessile and decurrent, 

Tabionm, Linn. Tobacco. Tall, strong-growing strik- 
ing plant, 3-5 ft., annual, usually glutinous: lvs. mostly 
ovate or ovate-lanceolate, acuminate-pointed: fls. 2 in. 
long, rose or purplish, in a large nearly naked panicle, 
the tube swollen upwards and the spreading lobes 
pointed. S. Amer.— Cult, from earliest times by the 
Indians, and occasionally run wild. Its commercial 
cultivation for Tobacco is an agricultural subject, and 
therefore is not discussed in this work. It is a striking 
plant in the garden. There are several forms cult, for 
ornament, those with large red fls. being most known. 
If. grandiflorum, N. purpureum, etc., are names given tc 
these forms. The fls. are diurnal. See Fig. 1077. p. 757. 
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tomantbn. Rail & Par. {jr. eol6>»ea, Andrei. PeTen- 
dIkI, r»roly blooming In the North, but emUy propagated 
by euttlD^ and treated aa a tender annaal : 8 to 10 ft. 
•nd more, very stout and bnuichj', rlscld -pubescent : 

and deenrrent base, 1-3 ft. long, pale and reticulate be- 
neath: fla. short, the tube luflatod at the top and slightly 
curv«il, pubescent, the lobes ovate and obtuse and nearly 
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or quite equal, the color of the tube pale green and of 
the limb yeUowlsh outside and pale rose within. Brazil. 
B.M.72S2. O.C.iII.9:83. Gng.l:97. A.G. 11:117.-A 
most remarkable plant for Urge and rapid growth. Very 
oseful In making Hubtroplcal effects. Tbe plants came 
ap In soil In whlcb BnElllan orchids were shipped to 
Fnuiee,and icbegan to attract general attention in Franca 
about 1889. It usually has reddish stems, thereby adding 
to the bold effect. Seeds should be started uuder glass, 
Tbere Is a var. Tad«Ktt*. Hort., with mottled and mar- 
glnsd toltage. R. H. 1863, p. 9. Q.M. 37:61. 

S.aamiiMa.iiooi. Slender: Ivi. petioled, bmsd-lanceoUle. 
ArtmHiTol B.X.2am.-y.trd<irant.Hooi. Three to 4 ft. : Its! 

(as in'tl. ■r'veslrlirand'a iarfe iprwdlnc regidar'llmb with 
  white. K— "-■"■--■- >•"■■"' « .--- 



Ins and DBarlv entire, vellowlsh irer 
JS».— V. Do^aJdla, Linn., fnnn S 
Lan^dorfll. but la smaller and all th< 

Ssf era] NleotUnaa anaatlce In thE 'i Bian-(.BiiiDnuaii rripoii. 
One. y. •TWHtriiKllni. Ponh. B.M. 1T7H. la native as far north 
ai 0««on. and was enlt. by the Indian! foriobaceo. j,, h. B. 

WlCVttlBlA is a name given bv the undersigned to 
hybrids of Nlcotiana and Petunia offered in 1893. They 
were originally described as follows: "The plants have 
■lender, drooping or trailing tomentoae green, red and 
purple stalks and leaves twice or three times as large 
as ike Petunia; the flowers are handsome, white, pink, 
carmine or itriped and borne In plenteous profusion. 
No seed Is ever produced, but they are very readily 
multiplied by cuttinEs." 

These plants have an fortunately vanished from cultl- 
nuaU. They were 



leml-tralUng plants, tbe leaves covered with abundant 
short, woolly halra. The cross was Petunia hybrida, 
var. grandiftom x TficotiaHa mis/andioidti, var. rubra, 
the former probably being the seed parent. Tbe eingn- 
lar thing about the cross was the fact that the root 
seemed In all cases to be paralyied and very defective, 
though the tops In all the many hybrids produced grew 
with much vigor. The hlooms were beautiful, and It is 
a pity that the plants were not grafted on tobacco roots. 

LCTHEB BUBBANE. 

HI0(7L&BIirH (from Latin nidtia, a nest). Bro- 
melidcea. About IS Brazilian epiphytes, by some re- 
ferred to Karatas and other genera, but by Met (DC. 
Honogt. Phaner. 9) kept distinct. Tbe flowers are per- 
fect, borne in simple or compound heads, the petals 
joined at tbe base and not ligulate (In all the typical 
species) ; anthers attached mostly on the back (in some 
related plants attached mostly at the base). Leaves 
strsp-shaped, ovate or oval, In dense rosettes, the flowers 
mostly sessile, red, blue, or white. Tbe Inner leaves of 
"" " '" ' illy highly 



which see. 
In the following account, the genus la held to comprise 

the speeles referred by Mei to Aregelia. having simple 
flower-clusters, whereas Nidularlum proper has com- 
poQnd clusters. 

A. FUnotr-cluittr timple {Aregtlia). 
B. Zitngth ot floicer lH in. or Uti. 
tllKa, Begel t!f. momtordium, Hort., not Morr. 
Karitaa triitii. Baker. AregUia trUtit, Hei). Lvs. 
6-12, from 6-13 in. long and half as broad in the middle, 
green dappled with bronn, somewhat scurfy beneath: 
flower purple: bract-lvs. narrow -linear; fr. oblong,white. 

BB. Length of flovier 1% in. or more. 

KomnUaam, Hakoy {Kar&taa Morrmiina, Ant. 
ArtsUia Morreniina, Hei|. Lvs. many in u dense 
rosette, with few very minute spines, not striped, densely 
scurfy beneath : fls. many, dark purple ; bract-t vs.! in ear- 
lanceolate. 

V. CaiollnB, Lem. (IT. Miytndorfli, Regel. ITarilai 
Can) tlno, Ant. Ouimdniaplcla.Borf. Billbirgia Caro- 
lina, Beer. S. dltnt. Hook.). Lvs. several to many, 
strap-shaped, rather thick, finely spiny-toothed, 12 in. 
long, bright green on both surfaces, the bract-lvs. bright 
red: fls. blue-purple. In a short head nestling In the 
bright leaf-cup. B.H. 5502. I.H. 7:243. 

prtoO«p», Morr. (JV. ipectdbilt, Hort. Karitai prln- 
cept, Baker. K. MigendorKi, Ant. Aregilia prlnerpi, 
Mei). Lvs. 15-20, about 10-12 In. .long, broadest at 
the middle, tlrm, spiny-toothed, tightly glaucous: fls. 
numerous, violet- purple, surrounded by alraut S-10 aval, 
bright red bract'lvs. 

BluMi, Horr.(JV'. Xalcoyinum, Regel. Karitat Biniti, 
Morr. Aregitia Bindti.fSei). Lvs. 15-20, strong- spiny, 
scur^ and truisversely banded on tbe back, the inner 
ones similar in color: fls, many, tthite. Not 
founded with BniMtlia Binoti. 

AA. Floirer-clulter compound. 

B, PelaU joined beloa. 

c, FloveTM ickitt. 

ImiMtntil, Lem. (KarAtat InnocintH, Am 
less and stoloniferous: lvs. about 20, In 
strsp-shaped, about 1 ft. long, broadest i 
with many am alt, spiny teeth, green b 
tinted brown or red, the oval bract'lvs. bright red ; fls. 
In a dense head, white. I, H. 9:329. — Named for the 
Marquis de St. Innocent, amateur, of Autun. Prance. 
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This species Is one of the beat Nldulariums. 

ftrlitnm. Baker (If. Makoyinum, Morr., not Hort. 
Karitiii niglMa, Baker), Lvs. B-12 In. long, strap- 
shaped, flne-toothed, prominently striped with central 
bands of white and shading to cream-color towards the 
margin, the body color deep green and not brown-tinted. 
Q.C. m. 8:183 (deBC.).-A good species. 
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NIGELLA 



CC. Flowers blue or violet. 

Soheremeti^wii, Regel {Kardtat ScheremetUwii, 
Ant.). Lv8. 10-15, in a 8hort rosette, lanceolate, 10-18 
in. long, with many small but conspicuous spiny teeth, 
rather firm, bright green above and pale green beneath, 
the bract-lvs. bright red and showy, the points recurving: 
fls. blue, in a suukll head. 

ftUgens, Lem. (iV. ptc^um, Hort.). Lvs. 15-20, in a 
dense rosette, strap-shaped, with large, strong teeth, 
mottled with gn:'een of different shades, paler and scurfy 
beneath, the bract-lvs. oval and scarlet: fls. blue. 

BB. Petals separate. 

Lfndeiii, Regel {uEehm^a ehiimeaf Baker. Onzmdnia 
frdgrans f^ort. Canistrum Llndenif Mez). Lvs. about 
20, in a dense rosette, tomentose, green-spotted, the 
bract-lvs. cream-white: iis. white or greenish. 

Amaidiiiouin, Lind. & Andr6 {Kardtas Amaz^niea, 
Baker. Canlstrum Amazdnicuniy Mez. jEchmla Ama- 
£6niea, Hort.). Lvs. 15-20, 10-20 in. long, and rather 
wide at the middle, greenish brown above and light 
brown beneath, not spotted or scurfy, the bract-lvs. 
greenish brown: fls.white,with a green tube, in a dense 
head. 

y. OharUriiri, Andr6. is a hybrid of N. Innosentii and N. fnl- 
gens, with very brilliant red bract-leaves, obtained by Chan- 
trier Freres, France. B.H. 1895:452. L. H. B. 

HIEBEMBfiBOIA (for John E. Nieremberg [1590- 
1563], a Spanish Jesuit and first professor of natural 
history at Madrid). Solandeecs. Cup-Flower. About 
24 species of hardy perennial herbs from tropical and 
subtropical America, allied to Petunia and characterised 
by the long and very slender tube of the corolla. The 
species in cultivation are valued chiefly for the open 
border or for pot-plants, and are mostly of prostrate 
habit, with showy fls. borne freely through the summer 
and autumn. Stem decumbent or creeping, rarely sub- 
erect, diffusely branched, the branches usually slender 
and nearly glabrous : lvs. alternate, scattered, entire : 
fls. borne singly on the tips of young shoots, mostly 
white with a purple center ; calyx 5-parted, tubular or 
bell-shaped ; sepals spreading ; tube of corolla long, 
slender, attenuated below, abruptly expanded above into 
a broad bell -shaped, saucer-shaped or funnel-shaped 
limb, which has 5 broad, obtuse lobes. 

Several species of Nicrembergia have distinct value 
for certain purposes. N. gracilis makes an excellent 
pot or basket plant, and is also popular for the border. 
y. fruteseens does finely in the open, but is more desir- 
able as a pot-plant, y. rivularis is perhaps the most 
desirable species of the group, and is adapt«d to a wide 
range of conditions. It thrives best in a moist soil with 
a half-shaded exposure, but often makes fine patches on 
a dry bank, or even in the rockery. Both N. gracilis 
and y. fruteseens love a loose, rather moist soil, but are 
not impatient of dryness. These three species endure 
winters without protection in the latitude of N. Y. 

Nieremberglas are propagated chiefly by cuttings taken 
in the fall, or by seeds. N. rivularis is most readily 
increased by dividing the creeping stem where it has 
rooted at the nodes. 

A. Stem prostrate or creeping : branches ascending. 

B. Fls. creamy white, sometimes slightly tinted with 

rose or blue. 

riynUliis, Miers. White-Cup. Whole plant glabrous : 
stem slender, creeping, rooting freely at the nodes, form- 
ing a dense mat, the branches seldom rising over 6 in. 
high: lvs. oblong to oblong-spatulate, obtuse membra- 
naceous, variable in size, with a long, slender petiole: 
fls. sessile or short-peduncled ; calyx cylindrical, the 
lobes oblong-lanceolate, slightly spreading: corolla-limb 
broadly bell-shaped, 1-2 in. broad; throat golden yellow. 
La Platte river, S. A. B.M. 5608. J.H. III. 31:311. Gn. 
23, p. 188; 25, p. 145.— A very adaptable and desirable 
species for a stream bank, dry border or alpine garden. 
The fls. are large and beautiful. It is difficult to eradi- 
cate after once established, as small pieces of the stem 
will take root and grow. 



BB. Fls. whitCf with purple center. 

grieilis. Hook. Fig. 1490. Branches very slender, 
ascending 6-8 in., slightly downy: lvs. scarcely Hin. 
long, lin^if or slightly spatulate, those on the younger 
branches somewhat hairy: limb of corolla spreading, 
convex, white tinged and veined with purple towards 
the center, throat yellow. Argentine Republic, S. A. 
B.M. 3108.— A charming little plant for the hanging 
basket. A garden var., Crosyina, has fls. tinted vrith 
lilac and appears to be more floriferous than the type. 
F.S. 14:1410. 

BBB. Fls. pale lilac. 

VMtohii, Berkeley. Stem 8-12 in. long, with slender, 
glabrous or slightly pubescent branches: lvs. H-1 in. 
long, short-petioled or sessile, the upper linear, the 
lower broadly spatulate: calyx-lobes linear-oblong, re- 
curved: corolla-tube H-% in. long, whit«, the limb 
broadly bell-shaped. Trop. America. B.M. 5599. F. 
1872, p. 141. 

AA. Stem nearly erect. 

fmtitoeni, Dur. Tall Cup-Flower. Stem 1-3 ft. 
high, much branched, shrubby: lvs. scattered, linear: 
fls. about 1 in. broad, the limb saucer-shaped, white 
tinted with lilac or blue; throat yellow; handsome. 
Chile.— The fls. resemble N. gracilis in color, but are 
much larger. Valuable in the greenhouse or for the 
border. As a pot-plant it makes a fine bush and bears 
fls. almost continuously. It can be used as a bedding 




1490. NierembergU gracilis (X K). 

plant with excellent results if started under glass and 
transplanted. A garden form, var. gTaadiudra (TV. 
grandifldra, Hort.), has somewhat larger fls. than the 

*7Pe- S. W. Fletcher. 

KI0£LLA (diminutive of niger, black ; referring to 
the color of the seeds). Hanunculdcew. Love-in-a- 
MiST. Devil-in-a-Bu6h. Fennel Flower. Hardy 
annuals with erect stems and flnely divided alternate 
lvs.: fls. showy, white, blue or yellow; sepals 5, regu- 
lar, petal-like, deciduous; petals 5, with hollow claws, 
notched or 2-lobed ; carpels 3-10, fusing at the base 
into one cavity, cells opening at the top when mature: 
seeds many, black and hard. There are about 12 spe- 
cies, including Qaridella ; mostly natives of the Medi- 



NIOELLA 

terrmneui re(tlon. The following 2 *re only BptieleR now 
OMd iD Amerlc*^ Tbey reiiulre litda ure. The leed 
should be iioini In the open border In good soil my time 
ktter the middle of H»rch, ud the seedJlnga thinned, 
If necesBuy, to m. distwirc of Bbout 8 In They Beldom 
aareeed well if transplknted. If (he leeda tw sown in 
«arlj Butoom the pluts msT withstand the winter and 



. Lon-hxk-lliM— NI«clI«DunMC«iM<XK) 



lug at dlfTorent seasons the plants may be continued in 
beanty nearly throughout the Bummer. The aeodB of 
!r. Maliva, Unn., or blacki Pummin, are BometlmeB used 
a* seasoning in the Old World. 

DsBMatna, Linn. Fig. 1491. Height 1-2 ft.: Its. 
bright green, very finely rut : fls. white or blue, large: 
involncre very dense and fine: styles erect In the fr., 
nearly as long as the capsuleB; fr. not divergent at 
top. Sninmer. 8. Eu, B.M. 22. Qn. 37, p. 130.--Var. 
Buua. Hort. A dwarf form wilh very large fls. 

HlllMbllea, Linn. Lvs. much divided, bat leeo bo 
tbaa In the preceding : fls. deeper blue than the last, 
with deep red stamens; involucre absent; alylos rather 
■preading: fr. divergent at top. July. Spain and N. 
Africa. B.M. 1265. On. 3T:T39.-Var. FMtMIMllma, 
Hort. (Jf. fonlaneiiitHi, Hort.). Much like the type, 
bnt s^d to Bower two weeks earlier. g, {•, Davib. 

KIMBB TOE. Vattot Berlholhlia. 

nOHT-BLOOXIVQ CEBEUS. Sec Cereu: 



nVB-BAXX. Fhgio. 



 opulifolia 



nFH^lGreek, Hi'pAoi. snow; alluding to the white 
«.lorof the (Is., which in rare in this family). Otttur- 
itta. !f. oblonga is a plant something like a Gloxinia. 
bat Instead o( a large spotted throat the flowers have 
ao imall a tube a« lo appear almost 5-petaled. Nlphieas 
ar« tropical American Btemless or dwarf herlia, with 
heart-ahaped, coarsely serrate, hairy Iva. and clusters 

on reddish Etalks about 2 In. high. For genera! cult, 
they are inferior to Oloxlnia and Achlmenes, but they 
are desirable for botanical c«lIeetions as being one of 
the most distinct types of the gesneraceons family. 
They have a creeping root, and no tubers; Ive. lofl, 
wrinkled, petlolal*. opposite; corolla nearly wheel- 
ab^>ed; disk absent; fltamenta shorter than the an- 



thers, straight; anthers erect, free, the celts facing in- 
ward, parallel, couQuent at the apei : glands none. 

"Like many other plants from Guatemala," says 
Llndiey in B.K. 28:5, speaking of iV.oAlonifa, 'it seems 
to require a temperature between that of a greenhouse 
and of a stove. In its general habits it resembles 
Achimenti roita. It flowers in the autumn and winter, 
att«r which the stems die off, and the plant remains in 
a dormant state until the following season. When in 
this state it ought of course to be kept perfectly dry. 
on a light, warm shelf, and then when the season of 
rest is past, which will be Indicated by the young stems 
making their appearance. It may be repotted and liber- 
ally supplied with water. It forms a great number of 
— , — '-ibricftted scaly buds, both on the surf are a" ' 
■'■■'"-- " ' multiplied 

itrikea readily 



by cuttings. Any rl 



light soil will do for 



DbUnga, Lindl. Lvs. heart shaped or perhaps some- 
what oblong, more or less whorled; fls. drooping; co- 
rolla about m in. acrosif ; lobes roundish, concave at 
first, then revolule. Guatemala. B.R. 21i;5. 

HIPHdBOLDB Lingua, var. coiymbUera, Is a tough- 
leaved, crested fern, recommended by 0. W. Oliver for 
window boxes. Oliver writes that this plant can be 
quickly increased by division of the stems, which grow 
near the surface of the soil. Niphobolus appears in a 
few trade catalogues. By English writers it Is gen- 
erally referred to Polypodium, but L. M. Underwood 
refers It to the genas Cyclophorua. The typicabform 
o( Tiipliobohii lAngua has the sorl set in close rows of 
4-G each between the main veins. Rhizomes wide creep- 
ing, covered with rusty scales: stalks 3-6 in. long, firm, 
erect : lvs. entire, oblong acuminate, 4-8 in. long, 1-4 
In. wide, matted beneath nith clone, cottony, somewhat 
msty down. It is a nstive of northern India and Japan. 
Its var, cargmbiftra has the lvs. much divided at the 
apex, forming a fiattlsh, corymb-like cluster. N. N. 
Bruckner writes that var. Tarie^U is also cult. "It 
has light yellow lines about an eighth of an Inch wide 
and three-fourths of an inch apart, running across the 
fronds at right angles to the midrib." 

fllTBOQEH. The r6le of Nitrogen In hortlcnlture Is 
discussed under Ftrtilily. Firtiliitri. LtgurHet and 
JfoHuns. 

HOIiAHA (from noln. a little bell ; referring to the 
shape of theoorolla|. Convolualdcra. About 18 species 
of prostrate annual herbs with showy blue fls,, opening 
only in sunshine, all native lo Chile and Peru. They 
are valued chiefly for covering poor or rocky soils. 
Stem often eligbtly angulale. usually spotted and 
streaked with purple above, much branched, the ends 
of the branches ascending several inches: lvs. solitary 
or in pairs, entire, usually fleshy, the lower long-peli- 
oled ; the upper short -petloled, sessile or attenuated into 
a winged petiole : fls. borne singly in the axils of the 
lvs., mostly short-peduncled, conunonly blue or purple, 
rarely white or rone ; calyx B-parted ; corolla funnel- 
shaped or bell-shaped, entire, B-angled or B-lO-lobed : 

clustered Irregularly around the base of the style. 

The characters by which several species of Nolana 
have been separated are not well defined. It is probable 
that jV. alripHcifoIia, If. prcHrala and If. paradoxa 
shonid be considered as one species. The chief char- 
acters which have been used to distinguish them are the 
number of ovaries In each (I. and the number of seeds 
in each ovary ; but these characters vary in different 
plants of these and other species of Nolana. S. atri- 
plicifolia is commonly sold under the names of the 

UrumS:8T9. Latent monograph D.C. Prod. IH:9 (1BS2I. 

Nolanas grow readllv from seeds sown in the open in 
May, For early blooming and for seed production they 
should be started under glass in March and transplanted 
In May. jV. alHplieifolia Is used with flue effect when 
planted in large patches in the border or on rocky hill- 
sides. All of the species do well in pots. 

They prefer a light soil and annny situation. !f. atri- 
plieifolia is well suited for use in vases and baskets. 
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A. Slem imoolh er tpantty hairy. 

B. I'lt. targt it-t in.), dark hlut, not tiriptd. 

pandAia, Lladl. {X. atriplicHilia, Hort. JV. i7ra«- 

ifi71Ara,LehiD.). Fig. U93. Koot-lvB. ver; long-p«tloled, 

ovBl«; Blem-tvB. ovat«, mostly sessile ot with wiogred 

Cetiole, flcxh;: aepsla ovftte-laDceolate; llnib of corolla 
lue; tbront white. Inside of tube liKbt yellow: ova- 
risB commonly many, 1-seeded. Pern and Chile. B.R. 
10:865. DotB.M. 2604, which \» N. fincfla.-ThiB la the 
mont common species In ealt. Var. tlb^ Hort.. has 
while Hb. Var. TtoUMa {K.paraddxa, vat. vioiieea) 
basTioletas. F.S. 13:1394. 



.. FU. (Riall (% in.), Ught bl«t, tiriptd teit\ 

dark purplt. 
tHlta, Linn., not Hook. Throat of corolla marked 
with Tiolet-pnrple veins: sepals tTlaueular: ovaries 
eommonlr few, 2-4-flBcded. PerhapB thlB should be 
nnlted with the preceding. Chile and Peru. B.M. 731. 

AA. SItrt dintijy hairy. 
B. Sttm-ivi. lanceoJate. thick: plant hoary ^ubiicent. 
UnowiUta, Miers. Slem-lvs. moatly in palm, 2-6 In. 
long, tbe base abliqnely clasping or allghtljr decurrent 
on tbe outer aide: fla. 1-2 la. broad, with a opreadlng, 
S-lobed limb, each lobe deeply notched; limb of corolla 
bine, throat yellowish while. Chile. B.H. a33T. 

BB. Stem-tvt. ovate, nembraiiactom: plant 
viucid-hairy. 
MntUa, Lindl. Stem very slender; upper 1 vs. obtuse, 
with roanded base and winged petiole: peduncle long- 
hairy: fls.vialet-blne, with a while throat; limb 5-lobed. 
each lobe tipped wltli a broad point. Chile and Peru. 
B. M. 2604 lerroneoHsly as JV. paradora, but poorly 
drawn, as no hairiness is indicated ]. — Kot advertised in 
A™efl''»' S. W. Fletcher. 

ITQLlHA (after P. C. Kolin. joint author of an essay 
onagricultnre. Paris, 1755]. Lilidcea. »yii., Utaucar- 
ma, KoUnas belong to the reniarkablo group of desert 
succulents in the lily family known as tbe Dracvna tribe, 
of which the Yucca Is tbe beat known example In our 
gardens. Noliiia reenruafa, which in perhaps the roost 
desirable species, has a striking appearance. It baa a 
fleshy trunk 5-0 ft. high, surmounted by a crown of 100 
or more leaves, which are long, linear and gracefully 
recurved. The base o( the trunk is awcllcd into a sort 
of tuber a fool or more thick, which sits on the ground 

ish while, 6-lolied fla.. Wnie in paniclua on flower- 
stalks several feet high. Nollnaaare essentialivltlexican 
plants. They are ckilc. in S. Calif., requiring similar 
treatment to Agave, Dasylirion and Tucca, but Ernest 
BrauntOD writes that they are not popular. In the Fast 
a tew kinds are offered. Thcv aro desirable plants for 
fanciers who can house a colleolion of succulents. 

Nolinaa are nearest to Dasvlirion. but their Iva. are 
nnarmed. while (hose of the letter usually bave booked 
spines. Fls. polygnmo-diieciouR. the loose racemes form- 
ing a simple or compound panicle. Their stRmena are 
Included, while those of Dasvlirion am exscrted. For 
dllTerences in frail characters, see Datylirinn. The 
species of Nullna are Imperfecllv understood. In addi- 
tion to those given below, X Beldiitoi is offered. This 



NORTH CAROLINA 

was lately discovered in lower Calif, by T. S. Brandegce 
on mouniains almve Cape St. Lucas. It is arborescent 
and almllar In habit to N. latitiMia, but with glaucous 
Ivs. (see note below). Btaueamta fflauea of the trade 
doubtless belongs In Nolina. Prancescbl says It has 
a crown of stiff glaucous Iva. on a slender trunk with 
a botUe-ahaped base. 

A. Lvi. 8-15 Hurt icidt. 
B. Uabil of foliage recurred. 
C. Trunk icarcely bulged at the bate. 
lODBlKllk, Hemsl. {DatylMon longifbtivm, Zuce. 
Beaucdmea Jonffirt/io. Bakerj. Trunk in cult. 4-6 ft. 
•■I-* " 'a. thick below the crown of Ivs.: Ivs. 
Sjeen, 4-6 ft. long.9-lG lines wide, per- 
larrowed from middle to apex. A glau- 
n has been cull. Q.C. 11. 7:493, 5«7: IIL 
.H..1876, p. 4M. 
link ttilh a bulge at Ihi bate a tool or 

mort thick. 
Ite, Hemsl. (Beaucdmea recurrata, 
Lem.). Trunk In cult. &-6 ft. bigt, 
" 2-3 in. thick below tbe crown of Ivs. : 
Ivs. green, equally wide all the way, 
8-9 linos wide at base. G.F.9:eS. G. 
C. 1870:144S, F.S. 18, p. 26. I.H. 8. 
Misc. p. 59. -Var. int«Tm6dla. Borl., 
baa Ivs. which are leaa recurved and 
shorter. Var. r&blk. Hort., baa the 
Iva. tinged red near the base. No 
varieties, however, are advertised. 
BB. Habit of foliage atrict. 
c. Width of Iva. lO-li (inei. 
BIwIotU, Wats, Trank unknown: Ivs. thick, flat, 
3-t ft. long. 10-12 lines wide above Ibobaae, with a red, 
homy entire margin- 

CC. Width of Irs. 5-6 fines. 
rMnrrtta, var. ttrlcte, Lem. [Pineenietllia glaica, 
Hort.|. Lva. shorter and narrower thui typical JV. n- 
eurMla, 2-3 ft. long, glaucous. 

AA. Lvt, i Una vide. 

HartwasUnk, Hemsl. (I>iiivIlriaH jonccun. Zurc). 

Trunk unknown: Ivs. 2 ft. long, with only 7-9 veina 

instead of atkout 50. ^_ jn_ 

If. Btldina<. Brandr Ahorwwpnt. hranchlne frwlj!  



i-lH ft. i 



._ illam., 
I and new I 









riiie. 



T. 



IblDner, mors flaccid 

Brahdeobb. 



HOHESUCH. or BUek Kediok, Is Medic, . 
Nonesuch rarely means Jjychnii Chalcedonica. 

VOFAIEA ((rem the Mexican name of tbe Cochineal 
Cactus}, Cacticeat. A genus of 4 or 5 species, often 
placed with tbe Opuntias, but differing from the latter 
in having leaves longer than tbe perianth, aa well aa in 
many minor duUils, Natives of the Weal Indies and 
Mexico. N. Mociaellllera. Salm,. an arborescent, flat- 
slemmed plant, wilh a aomewhat cylindrical trunk 
6-lD in. in diam., is widely grown in semi-tropical coun- 
triea, but is rarely found In the U. S.. and then only in 
tbe largest collections ot Cacti. It Is chleHy Interesting 
in being one of the Important food plants of Ihe cochi- 
neal insect. B.M, 2741, 2742 (aa Vaetua cachinelUfer). 
J. W, ToruEv. 

SOBFOLE ISLAHD PIHE. Ara«<:aria e^relea. 

BOBTH CABOUHA, HOBTIOirLTUItE IH. Fig. 
149.1. Occupying tbe sunny slope eastward from the 
highest mountains ea^t of the Mississippi. North Caro- 
lina has a greater variety In soil and climate than most 
other slates ; hence the harlicultural rapnhilltles are 
varied acc.irdinely. In the region of high plateaus, 
ranges and valleya lying between the Blue Ridge and 
the Great IJmokleH. which mark the line of Tennessee, 



NORTH CAROLINA 

U a rettlon dear to botanical collertorR tor Its wonderful 

aeeoaQt ot Its capacltyfor the product ioD of fruit, espe- 
eially o( apples. Here the apple Uouriahea and pro- 
darea the moat wonderfui and uniform crops under 
eonditiona of absolute neglect. What could be done 
here in the production of apples, with careful and intel- 
ligent culture nod proper handling of the product, baa 
been abundanttf shown in the experience of the few 
who have attempted the culture. ID thia Bame region 
the French wine and table gropes hare been flourishing 
for years, grafted on the native Htocks. A complete 
failure of the apple crop has never been known in the 
mountains of North Carolina. On the caatem alope of 
the Blue Hidge are found the thermal belts. Theao 
belts are on the mountain slopes and are singularly 
free from the effecla of earty frosts in tbe autumn and 
late froats in llie aprlng; in fact, boar frosts are almost 
anknown. The cold air settling down in the Talleys 
pashea up the warm air and prevents frost above a ci-r- 
taln line, thus insuring the safety ot fruit above tho 
frost line. These belts are peculiarly marked in Pulk 
•Dd TCilkes counties. In the high valley liinds of Wa- 
tauga and Ashe counties, lying :),5(X) to 4,000 feet above 
the sea, are meadawa where the fineat of cranberries 
grow wild, and on the northern and wealern slopes of 
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and Delawares; they go n 



)rth early in July, and the 
businesa has been a prefltabie one. Later it was feuni] 
that the peach flourished on tbe sand-hills even better 
than the grape, and that there ia seldom a total failure 
of the fruit. In the same neighborhood there are now 
at least 1,000 acrea in peaohea.-over 400 acres in one 
orchard. Shipmenta begin here about the first week in 
June, and In some seasons the Snced peach ia ready 
the last of May. A large area is being devoted to black- 
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sent from here before atrawberriea are ripe in New 
York. Here, too. It is being found that tbe bulbs Im- 
ported BO largely for the use of florists for winter forc- 
ing, such as lilies, Roman byacintbs and narcisauB, can 
be grown to great perfection. Experiments are being 
made with tbe Bermuda Illy, and it is hoped that tbe 
bulbs can be produced here early enough tor tbe early 
forelng, and that we may be able to grow healthy bulbs 
to take the place of the diaeaaed Bermuda stock. 

Hortlcultu rally, tho most interesting part of the 
state is tbe great level coast plain. Here the mellow 
soli, mild climate and abundant rainfall combine to 
make conditions favorable to great production, espe- 
cially in the culture ot small fruita. Along tbe line of 
the Atlantic Coast Line R. R. strawberries are grown 
by the thousand acres, and the culture has brought 



ot late years the cabbage and the potato have become 
Important farm crops, the produce being sent to tbe 
aonthem coast cities in winter. Tbe mountain section 
Is In fact a vast fertile, but undeveloped, rp^on horti- 
caltnraily. Coming east ot the great barrier of the 
Blue Ridge, we reach the wide rolling uplands ot the 
Piedmont section, stretching its billowy swells eastward 
to tbe line of the coast plain, and varying In altitude 
from ]..'WI feet above the sea-ievei near tbe mountains 
to about 3!M where it drops off Into the level sandy 

K~ Ju bordering the coast for 125 to 150 miles inland, 
rounbout this region cotton has held undiaputcd 
■way tor many yeara except on tbe northern border, 
where tobacco has taken its place, and each has ahut 
out much enterprlae of a horticultural nature. Still, In 
some parts ot the vtmt middle section there have been 
efforts to grow fruita, and in this section are the im- 
portant nurseries of the state. Near the edge of this 
oplaad country, whore the clay uplands break np into 
tbe rolling toresta of long-leaf pine, and awelling sand- 
hills take the place of tbe red clay, it has been found 
that tbe dry soil and balmy winter climate were partlc- 
olkrly favorable to those suffering from lung and threat 
tn>ahlett, and many people from tbe North, having 
fonnd health there, remained to make hnniea on tbe 
aand-hills. And making homes, they wanted lo grow 
(rait. Then it was discovered that the nand-bill coun- 
try could be mode to grow the finest of grapes, and 
now about the town of Southern Pines there are fully 
1.000 acres devoted to the culture of grapes for ship- 
muit north. These are table grapes, mainly Niagaras 
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wealth to the growers. Thla, too, la tho section where 
tbe greater part ot the tuberose bulbs used by floriats 
in tbia country and in England are produced on con- 
tract tor the dealers in New York, Philadelphia and 
Chicago. Some attention is being paid, too, to the cul- 
ture of caladiums, gladiolus and other bulbous and 
tuberous crops. The winter culture of lettuce In frames 
covered with cloth and glass has of late become a very 
important item In tbe gardener's list of crops in this 
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great bushes in the open ground in si 
coast, as at Kewbem, tbe market-garden businesa ab- 
Borbs the entire attention of cultivators. From thla 
section there are shipped of vegetables of all kinds in 
the spring and early summer over 94,000,000 worth 
annually, and tbe businesa is increasing steadily. With 
the coming of a dense population, the great swamps 
that now cover hundreds ot square miles will be . 
drained and more land of inexhaustible fertility will 
be added to tbia fertile region ; here will be located tha 
future bulb farms ot the United States, and tbe dealers 
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of New York and other northern cities will come here 
to make their contracts instead of g^oing to France, 
Italy and Holland. Already some Holland growers are 
talking of coming to spy out the land, and the great 
development of the future in North Carolina will evi- 
dently be, so far as horticulture is concerned, in bulb 
^"^^^^re, ^, p^ Massky. 

NOBTH DAKOTA (Fig. 1494) lies between lat. 46'' 
and 49° N. and long. 96° 25' and 104° W. The special ad- 
vantages of soil and climate for the production of grass 
and the small grains have given the state great agricul- 
tural prominence, but little has been done along horti- 
cultural lines. While it possesses undoubted possi- 
bilities along certain lines of fruit production, and in 
the growing of certain vegetables can hardly be excelled, 
yet these things have always been considered incidental 
and not to be classed with the leading soil industries. 
North Dakota settlers, for the most part, did not come 
from fruit regions, and in no case have they occupied 
the land with other intention than to raise stock and 
grain. At the same time, as population increases and 
homes become established, there is the natural ten- 
dency to protect these homes with trees, ornament them 
with shrubs and flowers, and furnish the tables with 
vegetables and fruit. Such is the present incentive to 
activity in horticulture, and its future status will be 
controlled by the following natural conditions: 

Physical and Otologxc Features.— \t% distinctive re- 
gions are referred to as the Red river valley, the Tur- 
tle mountain country, the Devil's Lake region, the 
Mouse river country, the James river valley, the Mis- 
souri slope and the western range country, including the 
Bad Lands. The Red river valley is a level plain from 
20 to 30 miles wide on the North Dakota side and ex- 
tending across the state north and south, thus embrac- 
ing an uninterrupted area of some 6,000 sq. miles, all 
level and of great fertility. This is preeminently the 
wheat belt of the state, and the character of the soil is 
such in both physical and chemical properties as to in- 
sure an excellent growth of such plants as are hardy 
and will mature within the season. The soil is a lacus- 
trine deposit containing about 33 per cent of very fine 
sand, 55 per cent clay and silt, and 12 per cent organic 
matter and soluble salts. It Is so rich in nitrogen and 
phosphoric acid as to be quite indifferent to fertilizers, 
even when applied to such garden vegretables as demand 
the most fertile soils. It rarely bakes under reasonable 
cultivation, is never lumpy and is very retentive of mois- 
ture. It is unusually well adapted to the cultivation of 
practically all vegetables, particularly celery and other 
plants requiring a deep, fine, easily worked soil. 

This general type of soil is not confined to the Bed 
river valley, but is the predominating surface soil for 
most of the state lying east of meridian 101 and of 
considerable tracts still further west. The subsoil in the 
Red river valley lying under three or four feet of very 
dark loam is uniformly a soft yellowish clay extending 
to a great depth. Much of the subsoil outside of the 
valley is largely made up of firmly compacted sand, 
with a small percentage of clay. Such lands are not so 
good as those having the clay subsoil, but with the good 
surface soil which they support they are capable of pro- 
ducing large yields in seasons not too dry. They are 
naturally not so well adapted to horticultural operations 
as are the lands having the clay subsoil. 

Speaking in general, the soil lying west of the 100th 
parallel, also that of the Missouri slope, Turtle moun- 
tain and Mouse river countries is all well suited to vege- 
table and fruit culture, though partial failure may re- 
sult from short seasons. This is especially true upon 
the level, rich soil of the Red river valley, which tends 
to prolong the growth of such plants as the grape and 
apple beyond the season in which they should mature. 
The more rolling surface of the land along the Missouri 
river affords opportunity to select favorable sites for 
fruit plantations, and there is doubtless some advantage 
in the soil itself. This is apparent in the cultivation of 
the grape, or such vegetables as the tomato, squash and 
melon. So far attempts to grow fruit on the lighter and 
more rolling soils, avoiding the extremes, has met with 
reasonable success. On the heavier soils and level 
lands success has been confined to the cultivation of 



such small fruits as the currant, gooseberry, raspberry 
and American plum and vegetables maturing not latei 
than the earliest sorts of tomato or second early sweet 
com. In connection with the fact tiiat attempts at 
apple culture have generally been unsuccessful, it 
should be remembered that plants, as a rule, cannot 
make long Jumps. The line of apple culture is gradu- 
ally moving northwest, the successful varieties being 
those, like the Wealthy and Peerless, that have origi- 
nated in the newer places. A region so far removed 
from the apple districts as North Dakota Is must have 
the time and opportunity required to develop varieties 
of its own. 

Climate and Rainfall.— Remoyed from all influence 
of large bodies of water, North Dakota has a dry climate 
subject to considerable extremes of temperature. The 
mean annual rainfall at Fargo for the years 1892 to 1899, 
inclusive, was 19.87 in., distributed by seasons as follows : 
Spring, 5.49 in. ; summer, 10.02 in. ; fall, 3.61 in. ; winter, 
.51 in. Most of the precipitation is in spring and sum- 
mer, when it is most needed. The average rainfall for 
June is 4.17 in. The fact that the great majority of agri- 
cultural lands in the state are absolutely flat, as near as 
land may be, and composed of a soil very retentive of 
moisture, makes what would otherwise be a light rainfall 
generally sufficient for ordinary needs. Further west 
than Fargo the rainfall gradually becomes less. For the 
twenty years between 1870 and 1890 the annual rainfall 
of the places named below was as follows: Bismarck, 
18.90 in. ; Fort Buford, 13.29 in. ; Fort Totten, 17.78 in. ; 
Pembina, 20.30 in. 

The temperature is very uniform throughout the state, 
with the general difference that the range country in the 
western part has milder and more open winters, and the 
higher altitude, as well as latitude, of the northern tier 
of counties gives them a shorter and cooler summer, 
more inclined to frosts. It is only in that section that 
com has not been considered, so far, as a possible crop. 

At Fargo the mean temperature for the different 
months since 1892 is as follows : 



Jan 1.6 

Feb 6.2 

March 10.7 

April 40.7 



May 54.8 

June 6.5.9 

July 68.7 

Aug 66.2 



Sept. 
Oct.. 
Nov. 
Dec.. 



50.1 

42.3 

18.3 

9.4 



Sin. 


6 in. 


9 in. 


62.2 


60.6 


58.6 


66.5 


65.5 


65 


68.8 


64.8 


64 


72.4 


60.3 


67.8 


68.1 


67.3 


63.G 


70.8 


60.3 


68.3 


56.1 


53.0 


.Vi.S 


63.1 


62.1 


61.2 



The following table of soil temperatures, comparing 
Fargo with Geneva, N. Y., is instructive and shows why, 
with the longer hours of daylight, vegetation develops 
rather more rapidly in North Dakota than in New York : 

1896 lin. 

June — Fanco 65.1 

Geneva 67.3 

July — Fargo 75.9 

Geneva 76.6 

Aug. — Fargo 76.5 

Geneva 73.2 

Sept.— Pnrgo 60.1 

Geneva 64 

The amount of soil moisture given in the following 
table, covering the years from 1892 to 1896, inclusive, 
shows that the comparatively high soil temperature is not 
due to extreme dryness. The samples were taken each 
week to a depth of 7 in. from a cultivated field in which 
wheat was grown a greater part of the time : 

Averaoe for five years 

May 29.66 per cent 

June 23.61 

July 21.48 

Aug 20.19 

Sept 20.10 

Oct 10.78 •* 

As the water capacity is about 70 per cent and the land 
level, there is practically no loss from leaching or drain- 
age. While these tables represent tests in a single lo- 
cality, yet they would apply with exactness to 6,000 square 
miles and approximately to some 4,000 more. 

Soil Fertility.— Samples of soil taken from different 
parts of the state from time to time and analyzed by 
Prof. E. F. Ladd, of the experiment station at Fargo, 
show that the nitrogen rarely falls below .2 per cent and 
in most instances reaches from .3 to .5 per cent, with 
an occasional sample yielding .7 per cent. The potash 
rnnges from .25 to 1 per cent, the average sample giving 
about .5 per cent. The phosphates range from .15 to .25 
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per cent on the average, with many samples giving as 
high as .30 per cent. 

General Climatic Conditi<m8,— The winters are cold 
but dry and agreeable. An occasional winter with too 
much sunshine kills young trees of the thin-barked va- 
rieties through the process of desiccation. 

The springs are short, the warm days of summer com- 
ing very soon after winter and some time before the frost 
is out of the ground. In summer the days are long and 
sunny, with nights invariably 
eool. This condition gives the 
most perfect development of 
hardy vegetables, like the cab- 
bage and celery, but retards 
the cucurbits and other semi- 
tropical species. At the same 
time, the fruit that does mature 
is of undoubtedly high quality 
and rich flavor, while tiie sug^ar 
beet and sweet com g^ve a very 
high sugar content. 

The fall is usually dry and 
very pleasant, favorable to the 
maturing of woody plants, but 
rather liable to frosts. The 
ground freeses permanently 
about November 10. 

Ji*ruit-groteing.—QenerB.\ set- 
tlement of what is now North 
Dakota did not beg^n till the 
building of the first railroad in 
1873, and any effort to grow 
fmlt has been made since that 
time. In 1874 Andrew McHench, 
of Fargo, made the first attempt 
at fmit-growing upon any ex- 
tended scale, ui that year he 
bought, at a nursery in Minne- 
apolis, a car-load of young apple 
and crab trees of such varieties 
as the Wealthy, Hyslop, Trans- 
cendent, etc., and the year fol- 
lowing planted 7,500 root-grafts of these and other varie- 
ties. Though Mr. McHench obtained some fruit and at 
different times grew trees that were models of thrift 
and fruitfnlness, yet the venture was not a success. 

The varieties that successfully resisted the cold win- 
ters succumbed to the blight { Bacillus amylovoruii) 
shortly after they came into bearing. Other attempts by 
different men made along the Red river valley since then 
have resulted similarly. In other sections of the state, 
particularly the Missouri slope, experiments in apple- 
irrowing have been more successful, this being due espe- 
cially to less prevalence of blight. It is rather early to 
make the prophecy, but it seems reasonable that with 
irrigation the southwestern part of the state will, in 
time, become the apple region. Even without irrigation 
there are already indications of success. 

The strawberry does not thrive in the strong sunshine 
and winds of North Dakota, and the blackberry finds the 
winters too cold, but gooseberries and currants grow and 
bear well anywhere and the hardy varieties of the rasp- 
berry thrive with winter protection. Grapes have never 
been thorouglily tried, but it is doubtful if their cultiva- 
tion ever becomes general. 

Vegetable Culture.— There are but few vegetables that 
cannot be produced abundantly and cheaply. This is 
particularly true of celery, onions, parsnips, etc., that 
require a deep, mellow soU. The season is long enough 
for the earlier sorts of com, but tomatoes do not always 
ripen before frost. The ease with which the soil is worked 
and the fact that no fertilizer is required reduces the 
cost of production to the minimum. 

7%e Flora.— So far as collected, the flora of North 
Dakota includes about 600 spermaphytes and vascular 
cryptogams running through 80 families. The grass 
family is by far the prevailing one, though the compos- 
ites present the largest number of species. About 85 
grasses have already been collected. Forests are found 
only along streams and in the broken areas south of 
Devil's Lake and in the Turtle and Pembina mountains. 
The number of species of trees is very limited. The 
more prominent of the trees as regards distribution and 



size are the bur oak and white elm in the eastern part 
of the state, and cottonwood and green ash in the western. 
The box elder, linden, aspen and nackberry are about the 
only other trees commonly found. The red cedar is found 
to some extent along the Little Missouri. In establish- 
ing tree plantations, the white ash, white willow, box 
elder and cottonwood are the trees usually employed. 
With reasonable cultivation it is not difficult to obtain a 
thrifty, rapid growth of these. In proportion to the trees 




1494. North Dakota, to show some of the phsrsiographlcal features. 

the number of shrubs is large and, besides several of the 
commoner kinds of the Middle States, includes such 
striking species as Shepherdia argentea and Elaagnus 
argentea. Rosa blanda is found everywhere in great 
profusion, exhibiting a variety of exquisite colorings. 
Aside from the grasses the composite are most in evi- 
dence, and throughout the summer and fall the bright 
colors of Gaillardia, Rudbeckia, Echinacea, Liatris, sun- 
flowers and asters make a profusion of gaiety. The 
legumes, too, are very common, the bright Petalostemons 
and Astragalus adding much to the showiness and rich- 
ness of the landscape. The high nitrogen content of the 
soil is probablv due in large measure to the prevalence 
of the Amorphas and vetches. The prairie fires that 
swept over the state annually for many hundred years 
have doubtless greatly modified the fiora. As a result, 
the Indigenous flora had very few annuals or plants with 
perennial tops, and these only in broken places, or along 
streams where the fires did not penetrate. In the west- 
em part of the state insufficient moisture would account 
for lack of forests. The remains of large trees in pet- 
refactions and lignite deposits tell us that in cretaceous 
times the conifers found a most congenial home, while 
towards the tertiary period the angiosperms appeared. 

Native Fruits. — While the wild fmits occupy an in- 
considerable portion of the total area of the state, yet 
they are important in that they furnish thousands of 
families with their yearlv supply of jellies and other 
fruit products. A list of the wild fruits in order of their 
importance would be about as follows: plum, buffalo 
hervy (Shepherdia argentea) , cheTtj (Pninus demissa), 
grape ( Vitis vulpina) and Juneberry {Amelanehier 
alnifolia). The red raspberry and strawberry are also 
found sparingly. The only plum in the state is P. 
Americana^ and this is found wherever other trees or 
shrubs grow. It is sometimes confined to thickets, as in 
the Middle States, or it may be scattered for miles along 
with the thorn and Juneberry. It is strongly variable 
in almost every character except fruitfulness, all forms 
being decidedly prolific. The shrub rarely grows more 
than 8 feet high. The fruit generally is of good quality. 
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sweet and rich when ripe, but too soft to keep weil. In 
a domestic way wild plum jelly is recognized as a staple 
article of superior merit, and though the plums are 
abundant in most seasons, yet they readily bring $2 per 
bushel in the local markets. The improved strains of 
this plum, like the DeSoto, Weaver and Aitkin, are 
being introduced and successfully cultivated. The buf- 
falo berry is found from the James river westward, 
growing in thickets along streams and coulees. The 
bright red acid fruit is borne in the greatest profusion, 
but is rather difficult to gather, as it is sessile and 
thoras are plenty. It makes a clear jelly of reddish 
amber color and delicate flavor. The choke cherry of 
North Dakota is a puzzle botanically, and until further 
studied may as well pass for P. demissa. It Is nearer 
to that, in superficial characters at least, than to P. Vir- 
giniana. The fruit is used to some extent for wine and 
marmalade and with other fruit in making jellies. P. 
pumila is widely scattered but not abundant, and the 
fruit is used but little. In the western part of the state 
the Juneberry produces abundantly a large fruit of 
rich flavor, but is more often used fresh from the 
bushes than in a culinary way. The rapid settling of 
the state has increased the demand for native fruits to 
such an extent that their value is being appreciated, 
and private ownership even in wild fruits is being in- 
sisted upon and recognized. This, of course, leads di- 
rectly to the development and preservation of the better 
strains. Clare Bailey Waldron. 

irOBTHWEST TEBBITOBT. See Canada. 

HOTHOFAGUB (Greek words, meaning not a true 
beeeh ) . CupuHferm. A genus of about 12 species, native 
of S. America, Australia and New Zealand, closely allied 
to Fagus, but chiefly distinguished by the fls., both 
8taminat« and pistillate ones being borne in 3's or soli- 
tary. The Ivs. are generally small, often evergreen and 
either plicate in bud, like those of Fagus, or not. The 
wood of some species, especially that of N, Dombeyi and 
IT, procerttf in Chile, and of iV. Cunninghamit in Aus> 
tralia, is much valued. They are not hardy in the North, 
and but little known in cultivation; they are probably 
not cult, in this country, though the following 4 species 
have been introduced into European gardens and have 
proved fairly hardy in England: iV. Antdretieat Oerst., 
N, obllqua, Oerst., iV. betuloldeSf Oerst., N. Ciinning- 
Aami, Oerst., all trees or sometimes shrubby,with small, 
ovate or elliptic, crenate -dentate Ivs., K-I in. long. The 
2 first named are deciduous, the other 2 evergreen. 
They are perhaps oftoner enumerated under Fag^us, but 
besides the difference in the fls. they are strikingly dif- 
ferent in habit, especially on account of their very small 
Ivs., large only in N. proeera. Alfred Rehder. 

NOTHOLAhA (Latin, spurious , cloak; from the 
rudimentary indusium). Polypodid,ee(s. Often written 
NothoehlcBna, but the above is Robert Brown's original 
orthography. A genus of mostly warm temperate rock- 
loving ferns, difTering from Cheilanthes mainly in hav- 
ing no marginal indusium. Some of the species are 
coated with a golden or silvery wax-like powder. The 
following have been advertised only once by a dealer in 
native plants. See Fern. 

A. Fronds densely matted beneath, 

B. ZfVS. once pinnate. 

sinvlLta, Kaulf. Lvs. 1-2 ft. long. 1-2 in. wide, grow- 
ing on short stalks from thick, scaly rootstocks; pinnad 
thick, entire or deeply pinnatifld ; lower surface with 
rusty scales. Southwestern U. S. to Chile. 

fermginea, Hook. Lvs. 6-12 in. long, ^-1 in. wide, 
growing on wiry black stalks from thick, dark, scaly 
rootstalks; pinnas deeply pinnatifld, with blunt lobes; 
texture thinner ; lower surface densely matted with 
wool. Southwestern U. S. to West Indies and Chile. 

BB. Lvs. 3- to 4-pinnate. 

NAwberryi, D. C. Eaton. Cotton Fern. Lvs. 3-5 in. 
long, on stalks of the same length ; ultimate segments 
\ii-% line wide, covered on both sides with slender, 
entangled hairs, which are more dense on the under 
surface. Calif. 



P&rryi, D. C. Eaton. Lace Fern. Lvs. 2-4 in. long, 
tripinnate, with crowded roundish obovate segments 1 
line wide, which are densely covered above with entan- 
gled white hairs, beneath with a heavier pale brown, 
wool. Utah to Calif. 

AA. Fronds with white or yellow powder beneath. 

eretioea, Liebm. Rootstock short, with rigid scales: 
lvs. 1-2 in. each way, pentagonal on brownish stalks 
2-7 in. long; ultimate segments oblong or triangular- 
oblong, crowded. Southern Calif, and Ariz.— Less 
handsome than the similar but larger and less divided 
If, Hookeri of Texas to Arizona. 

etodida, Hook. Rootstock creeping : lvs. 3-6 in. long, 
ovate or deltoid-ovate, pinnate; lowest pinnsB with 
inferior pinnules elongated and again pinnatifid ; upper 
surface green. Tex. and New Mex. 

AAA. Fronds naked below, 

t^nera, Oillies. Lvs. 3-4 in. long, ovate-pyramidal, 
2-3-pinnate ; pinnn distant, with ovate or subcordate, 
smooth, naked segments. S. Utah and Calif, to Bolivia. 
-Very rare. l. m. Underwood. 

NOTHdSCOBDITM (Greek, false garlic). Lilideea. 
About 10 species of herbs having an onion-like bulb 
and closely related to Allium. Most of the species are 
found in tropical 8. Amer., 1 in China and 1 in the 
U. S., ranging from Va. to Ind., Neb. and southward, 
in open woodlands and prairies. The bulb is without 
the onion odor and taste: scape 6-12 in. high : lvs. 
linear, basal, 6-12 in. long : fls. yellow or white, in an 
umbel : capsule oblong-obovate, somewhat lobed, ob- 
tuse : style obscurely jointed : ovary 3-loculed ; ovules 
several in each locule. 

stri&tnm, Kunth. Yellow False Garlic. Streak- 
leaved Garlic. Bulb globular, 1 in. through, some- 
times bearing bulblets at base : scape 1 ft. or less 
high : lvs. 7-S in. high, 1-2 lines broad : fls. white, 6-7 
in an umbel on slender pedicels, the segments narrowly 
oblong, 4-6 lines long : ovules 4-7 in each cell. Early 
spring. Va.,west. B.B. 1:415. — Hardy. Procurable from 
dealers in native plants. m. b. Coulston. 

BOVA SCOTIA. See Canada. 

Bt^PHAB (from the Arabic). Nymphcedeea. Spat- 
ter-dock. Yellow Pond Lilt. Six or eight aquatic 
plants of the north temperate zone, with stout root- 
stocks creeping in the mud, and large, cordate-ovate or 
sagittate lvs., some of which are floating and others 
either floating or standing erect above the water: fls. 
usually standing above the water, yellow or purplish, 
single on the scapes, the sepals 5 or 6 or more and con- 
stituting the showy part of the flower; petals numer- 
ous, small and usually simulating stamens, the latter 
numerous and short: ovary short and globular-ovoid, 
with 8-24 stigmas forming rays on its top: fr. a small, 
emersed capsule. The largest part of the Nuphars are 
North American. They grow in stagnant pools or on 
the margins of slow-running mud -bottom streams. 
Although several species have been offered by dealers, 
most of them have small value for the cultivator, al- 
though the foliage effects of N. advena may be striking. 
For culture, see Nymphcea and Aquatics. By some the 
Linnfean Nymph»a is used for this genus, and Castalia 
is used for the true water lilies. See Nymphasa. 

A. Lvs. mostly cordate -ovate: northern. 

B. Plants strong and large. 

Advena, Smith. Common Spatter-dock. Fig. 1495. 
Lvs. large (about 1 ft. long), varying from cordate- 
ovate to cordate-oblong, thick, with a deep and mostly 
open basal sinus, the lower surface often pubescent; 
submerged lvs. usually wanting: fls. 2-3 in. across, 
more or less globular (not wide-opening), yellow or 
purple tinged, the petals fleshy and truncate, the sepals 
6: stigma with 12-24 rays. N. Brunswick to Fla. and 
west. Mn. 1:17. G.C. IL 20:557. 

mbrodfBonm, Morong. Lvs. somewhat smaller; sub- 
merged lvs. usually present: fls. 1-1 H in. across, yel- 
low, with 5 or 6 sepals, the stigmatic disk bright red 
and 9-12-rayed, the petals spatulate and fleshy. Penn. 
to Mich., and north. 



NUPHAB 

polysApaliim, Engelm. Larger than iV. advena, {the 
Its. three-fourths as broad as long, erect in shallow 
water and floating in deep water: fls. 4-5 in. across, 
yellow, the sepals 8-12, and the petals 12-18 and broad. 
N. Calif., northward and east to the Rockies. 
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1495. Nuphar advena (X K). 

Itttenm, Sibth. & Smith. European Yellow Lilt. 
Lvs. cordate-ovate, floating or rising little above the 
water: fls. yellow, somewhat fragrant, smaller than 
those of N, advena, the sepals 5, and the petals very 
numerous: stigma 10-30-rayed. Europe. 

BB. Plant slender, often delicate. 

ndninnuii. Smith (iV. piimilum, DC). Slender: Iys. 
small, oblong, with a deep sinus and spreading lobes : 
fls. 1 in. or less across, yellow: stigmas 8-12, prominently 
indented. £u.— By Bentham considered to be a form of 
If. luteum. 

"KMladkanm, B. Br. (iV. Weum of American authors, 
at least in part ) . Slender, with prominent submerged or- 
bicnlM*, lettuce-like Ivs., and the emersed ones floating, 
and only 3 or 4 in. long: fl. 1 in. or less across, yellow, 
with 5 sepals, and thin spatulate petals: stigmas 6-7. 
N. Y., west and south. —A very interesting plant. 

AA. Lvs. long-sagittate or narrow -oblong: southerti. 

■agitUsfdUum, Pursh. Rather stout: emersed Ivs. 
floating, about 1 ft. long and 2-3 in. wide : submerged 
Its. similar in shape, numerous: fls. 1 in. across, yellow, 
the sepals 5, the petals spatulate: stigmas 11-15. 
Southern Indiana and Illinois southward. £,^ q^ 3^ 

HUSSEBY : in horticulture, an establishment for the 
muring of plants. Properly, a nursery exists for the 
rearing of any kind of plant, but in America the word 
is restricted to an establishment devoted to the growing 
of hardv, more particularly woody plants. This is be- 
cause of the early and great development of orcharding 
and tree planting and the relative infrequency of glass 
structures. 

In North America the nursery business, as we now 
know it, is practically an institution of the present 
century, although there were nurseries more than a 
century ago (see Vol. II, p. 766). As early as 1768, 
according to J. H. Hale, the New York Society for Pro- 
motion of Arts awarded Thomas Young a premium of 
£10 for the largest number of apple trees, the number 
being 27,123. But the large trading nursery developed 
simultaneously with the great orchard planting industry 



which began in western New York and extended west- 
ward, and, since the civil war, to the southward. 

The only available statistics covering the general 
range of the United States nursery business are those 
published in Bulletin 109 of the Eleventh Census (figures 
for 1890), by J. H. Hale. The census enumerated the 
items of 4,510 nurseries, occupying 172,806 acres and 
representing a valuation of $41,978,835.80. The total 
capital invested was about $52,500,000. These establish- 
ments employed 45,657 men, 2,279 women, and 14,200 
animals. The total number of plants and trees was 
3,386,858,778, which figure does not include unenumer- 
ated plants on 1,477 acres of nursery grounds. Of this 
enormous total, fruit trees comprised 518,016,612 plants, 
and grape vines and small fruits 685,603,396. Apple 
trees alone, the highest figure given for a single species, 
numbered 240,570,666. It is safe to assume that each 
plant in this uncountable number was the subject of 
thought and solicitude on the part of the propagator; 
yet it is probable that not one in a hundred has lived to 
bring satisfactory reward to the buyer. It has been esti- 
mated that the apple trees now standing in orchards in 
the United States are 100,000,000, or less than half the 
number growing in the nurseries in 1890. The elements 
of loss are many, but the greater part of the failures 
occur after the stock has passed to the hands of the 
final purchaser. 

The largest nursery center of North America, con- 
sidering the number of persons engaged and the variety 
of stock grown, is western New York. The headquarters 
of this industry is Rochester. See New York, Nearly 
one-ninth of all the nurseries enumerated in 1890 were 
in New York state, and these establishments employed 
a capital of over $12,000,000. Very extensive nursery 
enterprises are now established in many other parts of 
the country, and it is probable that the center of the 
nursery business will move westward. 

In America, nursery stock is grown on a large scale. 
This is particularly true of fruit trees. These trees are 
to be set in wide and open orchards, and the nursery 
practices are therefore very unlike those which obtain 
in Europe. In the latter country, for example, fruit 
trees are trained in the nursery row to assume definite 
shapes. Some are trained for standards,— to grow to 
one straight, bare trunk. Others are trained for bush 
specimens, some for growing on walls and espaliers, 
some with round heads, some with conical heads, and 
the like. It is the pride of the American nurseryman, 
however, that his rows shall be perfectly even and uni- 
form. Any break in this uniformity is considered to be 
a blemish. If every tree could be a duplicate of every 
other, his ideal would be attained. Ordinarily, fruit 
trees are trained to single stems, the top starting at two 
or three feet from the ground. All fruit trees are bud- 
ded or grafted. In the older parts of the country, bud- 
ding is much preferred. In early days, root-grafting the 
apple was a common practice in the eastern states; but 
it has gradually given way to budding and thereby a top 
is supplied with one whole strong root. In the western 
states, however, root-grafting is still popular, partly 
because more than one tree may be made from an indi- 
vidual root, and paitly because it allows the operator to 
use a long cion and to put the foster root far below the 
surface, thereby allowing the cion to send out its own 
roots and causing the tree to become own-rooted and to 
have a known hardiness. 

There are many diseases and diificulties in the grow- 
ing of all kinds of nursery stock. The most widespread 
and fundamental difficulty, however, is the inability to 
grow many crops of trees on the same land with good 
results. In fact, in the case of fruit trees it is usually 
considered that land which has been** treed "is therefore 
unfit for the growing of other fruit stock until it shall 
have rested in clover or other crops for a period of five 
years or more. Ornamental stock is often grown con- 
tinuously on the same land with good results, even when 
the same species is grown. This Is largely due to the 
fact that ornamental stock is sold by its size and not by 
its age, and therefore rapidity of growth is not so im- 
portant as it is in the case of fruit trees. It has been 
supposed that this necessity of rotation is due to the 
exhaustion of certain plant-food elements from the soil. 
It has been found by careful experiments, however, that 



... _je crop, which is from i 
void o( bamas, ftnd the digKins of the itock when the 
laod is wet or noflt to be nurked tends to Impair the 
phyaical character of the aotl. Eipec' 



apple-tree nui«az7. 

result of Inablilty to grow Tlgorous stock on treed land, 
a large part of the Quraery stock af the country, partic- 
ularly fruit trees. Is grown on rented land. On the 
nnrgeryman'a oeatral groundB a variety of Block may be 
grown, chiefly omamentatH, but the larger part of the 

willing to rent tbelr land for tlile purpose and who will 
give the requisite attention to the growing trees. 

The nursery inlerests of this country are represented 

ciallon of Nurserymen, which holds a moTable annual 
meeting in June and publishes a report. There are also 
societies representing geographical regions. At the 
present time, there Is one periodical devoted to the 
nursery bualnesB, "The Practical Nuraerymaa," pub- 
lished moBtbly at RochoBter, N. Y. The American cur- 
are Pallur's "Propagation ot Plants" and Bailey e"Nur 
sery-Book." L H B 

WnT in common language nsage 1b any hard shelled 
(rult which will keep for a more or less indellnite time 
without Bpecia! eftorts at preservation. In a botanical 
sense, a Nut Is a bard end dry indehlscent 1 scedo 1 
fruit In which one or more ovuIoh have been s ippressed 
by abortion. In this aeune. wnlnuto. bickon nuts 
acorns and cocoaouts are Nuts, but almonds peanuts 
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HDT-CDLTUIUe. From the earliest times nuts have 
been used an an article of food in North America. The 
prehiBtorlo tribes left evidences of their use Id the 
specimens which were buried with their remains. When 
the while Bottlers came they found several kinds of nntit 
growing wild and bearing abundantly, and thought to 
introduce the oultivatod nuta of Europe alonR with fruits 
and farm crops that seemed to flourish In the virgin boH. 
But little Hueceas seemed to attend their early eflforts, 
largely because of the uuBuitAblllty of the varieties 
teatod. The sweet almond and the hazels were found to 
be of this character, and the few experiments with the 
European walnut and chestnut, whore they did succeed. 
were not followed up by extensive plantings tor many 
years. Nor were any of the native nuts brought under 
cultivation until very recently. Now there are many 
orchards and groves of both foreign and native nuts, 
■oroe of which are already yielding profitable crops, 

Tmr Almond {iVunuit A msgdaCus).— Among the first 
nuts to be tested were the cultivated almonds. All the 
experiments up to the present day lead to the conclu- 
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slonthat the choice varieties are not suited to any sectton 
east of the Rocky muuntalnB, except, perhaps, m sonth- 
westem Texas and New Mexico. The close relationKhip 
to the peach would cause na to expect that it would 
succeed wherever that fruit does; but the trees of tbo 
choice varieties are too tender to endure any but very 
mild climates, and the fruit-buds are still more tender. 
The chief failing, however, la the habit of very early 
blooming, which causes the crop to be cut oBf by apiinK 
frests, except in peculiarly favorable localities. There 

cold and in time of blooming, even where they are 
counted a success. Not until seedlings were grown and 
tested, from which selections were made of Bultable 
kinds, did the growing of this nut prove profitable, 

Regioniatid ifethodtofOutlure.— At tbepreaeDttimB 
the culture of the almond is conSned chiefly to Caltfomls, 
and to some extent in Oregon, Utah, Idaho, Arixona and 
New Mexico. Kalr crops of almonds of the hlgheat 
quality in all respects are grown there. There are single 
orchards in California of hundreds of acres in extent. 
The crop of 1899, in that stato, was estimated to he about 
50 car-loads of 20,000 pounds each. It is thought that the 
production of new seedlings will still further overeome 
the weak points already mectioned, and materially ex- 
tend the culture of really choice varieties. The methods 
of planting and cultivation of the soil are about the aame 
as tor the peach. Twenty feet is a good distance apart 
for the trees in rich soil, irnlike the proper treatment 
for peach trees, the almond tree sbould have but littlo 
pruning, owing to a different habit of the traiting 
branchea. See also Almond. 

Tm Walnittb. — jliHcWcan Walituti.—Tbe kernels of 
all species of the walnut family are liked because of 
their rich and delicloua flavor; but some of them are so 
small and dlCflcult to get out of the shell that they are 
of little or no commereial value. Our native black 
walnut, Jufrran* nigra, and buttomut.J^.cffMrca, are of 
this chanKter. At present there are very few trees of 
either species that are grown for their nuts; but there 
are some prospects of improvement In this direction. 

Atiatie Specif s.— Within the last 25 years there have 
been Introduoed from Japan two new species of walnuts, 
J. Seiboldiaiui and J. cordi/ormii, and from Mancburik 
one, J. Matidihiirica. These make beautiful and stately 
trees but the nuts of all but J. cordiformis have too 
th ck shells to he of much value. See Jnglani, 

Periian Specie*. —The Persian walnut, J. rtgia, which 
bai long been called English walnut and by several 
other titles, has been cultivated for many centuries for 
Its th n-shelled and richly-flavored nuts. It is a native 
of Persia and the reclons about the Caspian Sea. Tbo 
tireeks and itomans took it to southern Europe before 
the Christian era. It was brought to America In the 
ear f settlement of the country, but did not succeed 
e ervwbere. and the few trees that survive In the 
eastern states have been mostly neglected. Some of 
them bave borne nuts abundantly and othere have not. 
l npToductlvoness has generally been duo to the iso- 
lation of the trees and the inopportune times of the 
blooming of the fiowere of the two sexes. These isolated 
trees are acsttored over the eastern statoa from New 
York to Georgia, and rarely bi'yond the Appalac" 

climate there. Whether or not then 
orchards of this nut in the eastoi 
doubtful. 

Regioiit ot SHCceiiful Culture.— Oa the Pacific coast 
the Persian walnut Is a great success. True enough, 
there are some (allures, but they are mostly due to lack 
of proper pollination, a roattor which can and will aooD 
be generally understood and overcome. There are ex- 
tensive orchards already in bearing, and with the 
advantages which are now being nlTorded by the intro- 
duction of the best varieties from Europe and tha 
origination of Improved seedlings, the walnut industry 
Is sure to rapidly advance in that region. The soil of 
the richer vatteys of the Pacific slope is Just what la 
needed, and where there Is an abundant supply of water 
a tew feet under the surface there is no need of Irriga- 
tion. Rut in poor, dry soil it is follv to expect suecess. 
The crop of California, alone, in 1899, was about 550 
car-loads of 20,000 pounds each. It is confidently ex- 
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pected that California will, within a few years, produce 
all that oar home markets require. 

PropageUion and Till<ige.—T!he larger number of bear- 
ing trees are seedlings , bat those grafted or budded 
with choice yarieties are far preferable, and such trees 
will form the walnut orchards of the future. The dis- 
tance for the trees to stand apart in the orchard is from 
23 to 50 feet, according to the vigor of the yariety and the 
richness of the soil. Clean tillage is best for the trees 
until they reach bearing age, when the ground may be 
seeded to some grass that does not make a compact sod. 
If hoed crops are grown between the trees until that time 
it will do no harm and economize the space. Almost no 

graning is needed for this tree, except to keep the 
ranches from getting so low as to interfere with tillage. 
See Walnut. 

The CwKsmruTS.— American Species. ^Mke the wal- 
nnts, our native chestnuts are not so desirable for mar- 
ket purposes as those from foreign countries. The wild 
American chestnut, Oaetanea Americana , is richer in 
quality than any foreign kind,bat the size is less than half 
that of the introduced nuts. Throughout the larger part 
of the eastern United States, and extending into lower 
Canada, there are untold millions of native chestnut 
trees, yielding a wealth of nuts that find ready sale in 
the markets, so far as they are gathered ; but the prices 
are only about "half those of the large cultivated and im- 
ported product. At the present time there are but few 
attempts made to cultivate this species. Some of the 
choice yarieties with the largest nuts are being collected 
for experiment, and there is reasonable prospect that by 
hybridization and selection of seedlings we may yet 
have yarieties combining the vigor and hardihood of the 
wild trees with the characteristic natural sweetness and 
lan^ size of the foreign nuts. 

The chinquapin, C. pumila, is the smallest of the 
ehestnat family, in size of both nut and tree. Rarely is 
it anything more than a mere bush. It has rarely been 
eoltivated, although the bushes are productive and the 
nats of good quality. 

JBuropean Species.— The Old World chestnut, C. sal- 
iva, has been under cultivation almost as long as his- 
tory goes. It was brought to America in the first 
eentury of Its settlement by Europeans ; but not until 
within the last 25 years has there been more than an 
oecasional tree found on our shores. The accidental 
finding of a chance seedling, which was finally named 
Pkuragon and sent out to the public about 1887, and the 
brining to notice of the Ridgeley shortly before that 
time, were the means of exciting the first general inter- 
est hi ehestnut culture in America. Both these kinds, 
and a great many more named varieties, are now being 
mropagated and scattered far and wide. They are ail of 
large size but not ai sweet as our native chestnuts, and 
generally have bitter skins. The trees are of robust 
eharaeter and v^ry productive, but more tender than our 
natives. 

Japanese Species.— About the time that the European 
species was becoming popular in America attention was 
drawn to a number of seedlings from nuts that had been 
brought from Japan during several previous years. The 
moat of tiiem were larger than any that had been known 
before, either in this country or in Europe. Many of 
them are now named and widely distributed. Some of 
the smaller varieties are exceedingly early in ripening. 
Nearly all of them begin to bear at an early age and are 
even more productive than the average of the European 
species. In quality, the nuts of most of them are not 
quite so sweet as the European kinds. The habit of 
growth is less vigorous than that of other chestnuts. 

Prom these two foreign species we have all of our varie- 
ties that, up to this time, are worthy of general cultiva- 
tion. They vary from seed much as do most other im- 
proved vaneties of fruits, etc., and grafting and budding 
mast be practiced, which are exceedingly difficult to suc- 
cessfnlly perform on the chestnut, as is the case with 
all other nut trees. They will both unite fairly well 
with our native stocks; although sometimes the union 
is imperfect and the top breaks off. 

Grafting. —The most successful method of propagat- 
ing nat trees, so far as the writer has experimented or 
learned otherwise, is late bark-grafting. This requires 
that the cions be cut before there is any possibility of 



the buds starting, and put in some very cool place until 
after the stocks have begun to leaf out. The stocks are 
then cut off as for cleft-grafting, but the bark only is 
split with a knife for an inch or more at the top of the 
stock. The cion is trimmed to a long wedge, all from 
one side. The point of this wedge is introduced under 
the bark at the top of the slit and gently forced down 
until the cut surface of the cion is even with the top of 
the stump. It is then tied fast with a string and the 
wound securely waxed. Large trees may be thus top- 
worked in their branches with considerable success. 
Small stocks should be grafted just under the surface 
of the ground and banked nearly to the top of the cion. 

Stump Oroves.— In several cases large tracts of chest- 
nut stump lands have been grafted over to the improved 
varieties of the foreign species with good success. All 
other trees should be cleared away and only two or three 
of the strongest sprouts left on each stump. These 
should all be grafted and allowed to grow until it is sure 
that there will be a sufficient stand, when those that are 
not needed should be cut away. In future years more 
maybe cut away to g^ve the remaining trees ample room. 

Chestnut Orchards.— The best results are said to be 
attained in chestnut-culture by planting grafted trees 
on open land, about 25 feet apart and in regular orchard 
form. This plan admits of giving the trees good tillage 
until they have attained large size, when grass may be 
sown and stock allowed to grraze it, except when the 
nuts are falling. Such orchards are said, by those who 
have tried them in comparison with grafted sprouts, to 
yield more than twice as much per acre. Well-drained 
sandy or shallow lands are the best for the chestnut. 

Weevil.— The worat feature of chestnut-culture is the 
weevil. In some cases the nuts are so badly infested 
that they are practically worthless. The eggs from 
which the larvae develop are laid by a long-snouted 
beetle while the nuts are growing, and by the time they 
are mature the most of them are either hatched or 
nearly ready to hatch. By treating the nuts with the 
fumes of bisulphide of carbon the eggs or larvaa can all 
be destroyed. Scalding with boiling water for about 
ten minutes will also kill them, but it also destroys the 
germinative power of the nuts and necessitates drying 
them. See Castanea and Chestnut. 

The Pbcan {fficoria Pecan).— In the Wild State.— 
Of all our native nuts the Pecan is the best Its nat- 
ural habitat is the lower Mississippi basin, from Iowa 
to the Gulf coast, but it will grow equally as well in any 
climate and soil of approximately the same character. 
The tree Is almost as hardy as any of the other hickories, 
except some of its more southern varieties. In size the 
tree varies from medium, on land of ordinary fertility, 
to gigantic proportions on the rich river and creek bot- 
toms. The nuts vary in size and shape from round and 
}4 an inch in diameter to oblong and lii inches in length. 
The kernels are exceedingly rich and sweet, and the 
shells usually thin. Pecans are found in all confec- 
tionaries, and bring almost as high prices as any of the 
Imported nuts. The largest and thinnest shelled varie- 
ties are found in Louisiana and Texas. Millions of 
pounds are gaUiered annually in those states and sold 
to dealers, thus bringing a handsome revenue to manj 
people of moderate means. 

Under Cultivation,— The decrease of the wild prod- 
uct from the cutting down of the trees, and the better 
prices obtained from large, thin-shelled nuts, have in- 
duced the planting of pecan orchards. The nuts sprout 
readily, and the trees are of easy growth, with reason- 
able care. In proper soU and climate. In Texas there is 
one orchard of 11,000 trees planted on 400 acres and grown 
from the best nuts procurable. In Florida there is another 
of 4,000 grafted trees on 100 acres. There are many 
smaller orchards planted in nearly all the states from 
Virginia to Missouri and California, southward. The 
line of 40^ north latitude Is about the limit of success- 
ful pecan culture, and the region from 35° southward 
is much better. The nuts do not fill and ripen well 
where the growing season Is short. 

It has been learned that by cutting back the tops of 
wild trees (thus causing an abundance of sprouts), and 
then budding in August or September, large trees may 
be quickly transformed into such as will produce the 
highest gpnide of nuts. 
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Kanning the Orshard. — There are two wft^i to make 
k p«oan orchard. Oua is to depend on seedUnga. 1[ 
reiitly choice nuta ore planted there Is > reasonable 

nuts, and maoy follow this plan. The other In to de- 
pend on hudded or grafted treea instead of aeedtlnits. 

There is also  divlsloo of opinion aa to the adTlsa- 
bility of planting the nuts where the trees are to stand 
and rearing them for a year or more in a nursery. Both 
vajB are good, but each has Its odvantagea. If the 
former of these plana is followed, then two or three nuts 
should he planted where each tree Is to ataod and a 
cedar or cypreas stake driven at the spot. Pine ntakea 
are said to induce worma to attack the little pecan trees, 
A atill safer plan Is to enclose Che little seedlings in 
narrow boiea about a foot high, made of cypress boards. 
This aeeorea them from the depredations of rabbits, 
which sometimes prove very destructive. By this plan 
there la no labor or danger of loss by transplanting. 
All but one of the trees should be removed after two or 
three years* growth. If the nursery method is followed, 
the transplanting should be done at one of these ages. 

Propagation, — Orbited or budded trees are far pref- 
erable to aeedlings, because of the certainty of the va- 
riety, convenience of gathering the nuta at one time, and 
the advantage of having an even and high grade to sell. 
The same difQculty is met with as la case of the chest- 
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nut — the trouble and expense of securing grafted or 
budded trees. However, it has been found that both 
these methods o( propagation are reasonably successfol 
in skilful hands. Eithertbecleft-. tongue- or bark-graft 
will succeed, but all styles do better on small stocks 
just below the surface of the soil than above. Ring- and 
plate-bndding are much more suocesifnl than the shield 
method. They hare been profllably uxed In nurseries of 
young SBedlingH and on spreuta on large trees. 

Planling and Cutlication.— The distance for planting 
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shonld be not less than SO (eet between trees, becaaae 
they get to be very large. It might be well to put them 
half that distance and cut out half when crowding be- 
gins. Thorough tillage wilt pay abundantly and shonld 
never be neglected while the trees are young. Farm 
crops, such as com, cotton and potatoes, may be grown 
between the trees until they begin bearing, which la 
from 10 to 15 years from planting. Then the ground 
may be seeded to grass. See Hitoria and Fecati. 

Thb Cocoanut (Pig. H97).- Whtn Grown in Amer- 
ica. -Tberf, is comparatively little territory on the con- 
tinent of North America where the cocoanut will grow; 
via., a small portion of Florida and the warmer coast 
regions of Mexico. In the warmer parts of California 
the climate does not seem to be sufBclently humid. In 
the vicinity of Lake Worth, Florida, there are man; 
iKtarlng trees, and along the east coast and adjacent 
Islands from there (a Key West, and as tar north on the 
west coast as Charlotte Harlnr, there are many thousands 
of cocoanut trees growing. In central Florida the cli- 
mate does not seem to be suitable. Proiimily to the sen 
In all countries seems to suit the cocoanut. It will 
flourish in almost any soil, although the richer the bet- 
ter, hut a warm and humid atmoaphere la indispensabla. 

Origin of Cocoaavt-Qrowing i» .,lmrH«a.— The oldest 
cocoanut traea in Florida were probably chance seed- 
lings which came from nuts that washed aahore from 
the sea long years ago. Such trees are very rarel; 
found. There are atso a few old trees that grew from 
nuts planted by settlers at Key West and other places 
along the coaat. The chief cause of tbe impetus to c«- 
coanut-growing was the wrecking of the Spanish bark 
Providencia l&den with cocoanuts on the beach near 
Lake Worth, Florida, Jan. 9, 1S7S. Many thousands at 
the nuts were gathered from the eurf and planted for 

rapidly and began to bear so auon, usually at from six 
to eight years from seed, that visions of wealth templed 
many more Into planting grorea. One near Blscayne Bay 
consisted of about 4,000 acres, In which were 300,000 
trees. Another at Cape Sable contained 42,000 trees, and 
tht<re are many more of less extent. 

Preaint Status. — Cold waves and occasional frosta 
have injured many of the cocoanut trees, in some caaea 
killing them outright. In gi-neral, the trees bear good 
nuta In reasonable quantity, but in a business way tha 
Industry Is uncertain, owing ta danger from frosts and 
the cheapness of imported nuts. A" an Interesting 
novelty, the cocoanut in southern Florida is an eminent 
succpss. See Coeot. 

Ther 

bulletin of the Division of Pomology, U.S. Dept. Agric.; 
Fnller. "The Nut Culturiat,- 1890; Parry, "Nota for 
Proflt," 1897. H. E. ViB DxHAN. 

irilT-OEABB. Mentioned under CuptTMi. 

BIITICEO. Treated under Myritlica. 

trnXlALLIA (Thomas Nuttall. professor of natural 
history at Philadelphia; author of "The Genera of North 
American Plants" 11818], "The North American Sylva' 
[1842], etc.). Botieta. A genus of 2 species of north- 
western American planta. one of which is the Oso Berry, 
If. ceratitomit. This Is a shrub 6-12 ft. high, with 
white, 5-petaled fis. It la one of tbe earliest shrubs to 
bloom in spring. It is rarely cult, in the East and of 
doubtful hardiness, but Is esteemed In England, where 
It la compared to a (lowering currant. Bolanlcally, how- 
ever, It Is nearer Prunus than Rubus. Generic charac- 
ters are: fla. poly gam o-dliecioua; calyx between top- 
ahaped and bell-shaped, declduousi petals broadly 
spntulate; atamena 15, in 2 rows, 10 Inserted with the 
petals and 5 lower down on the disk lining the tube; 
Ulaments very short; carpels 5: drupes 2-4, oblong. 

GtrasUdTmii. Torr. & Gray. Oso BsRST. Shmb or 
small tree, 2-15 ft. high: Ivs, broadly lanceolate; petiole 
2-4 In. long: racemes shorter than the Iva.: Bs. K-1 to. 
across: tr. blue -black, 6-8 llnea long; fleah bitter; stona 
somewhat compressed. Moist places, Calif. On. 34, p. 
78. G.C. II. 19:309; III. 19:489.-Sald to "exhale a 
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hydrocyanic odor." It endures the winter under pro- 
tection at the Arnold Arboretum, Boston. 

N. 9pUndidum, adr. 18S9 by John Saol. is presumably an 
error. Probably somo other genus. 

VTCTEBlNIA. See Zahizianskya, 



(from Nympha, in Greek and Roman 
mythology f a nature-goddess). Syn., Castalia. Nym- 

?h9deem. WATSR-Liiiir. Pond-lilt. Figs. 1498-1502. 
'he most splendid of aquatics (except Victoria), inhab- 
iting the north and south temperate and tropical zones. 
About 32 well-marked species, with numerous local varie- 
ties and many cultivated hybrids. Herbs, perennial by 
horlsontal or erect rootstocks or tubers, rooting in mud, 
eovered by 3 in. to 6 ft. of water (rarely in bogs not 
submerged) : Ivs. floating, or when crowded rising a 
few inches above the water, round or oval, entire or 
dentate or sinuate, flssi-cordate, often sub-peltate, 2 in. 
to 2 ft. in diam. : fls. mostly showy, white, yellow, blue 
and red, in all shades, 1-12 or 14 in. across ; sepals 4; 
petals and carpels many; stamens very numerous; pis- 
til with a broad cup-like depression in the center of the 
fl., surrounded by a ring of fleshy processes, the car- 
pellary styles, and with a knob at the center. 

The petals and stamens of Nymphcea appear to be at- 
tached to the sides of the ovary; but this surface is to 
be considered as the outside of a cup-like receptacle, its 
eavity being completely filled by the radially placed car- 
pels, with whose backs it is fused. Several species show 
easy gradations from sepal to petal and from petal to 
stamen, thus illustrating the homology of floral parts. 
The peduncles and petioles are traversed by a number 
of longitudinid aur-canals, from whose walls star-shaped 
cells and rounded cell-groups project inward; in the 
walls of these stellate internal hairs are imbedded num- 
berless minute crystals of calcium oxalate ; they are 
objects of great beauty in microscopical sections. The 
distribution of these, as also of the air-canals, differs 
in different species. Three types of leaf may be dis- 
tinguished: (1) very thin and fragile submerged leaves 
on short petioles; (2) floating leaves, thicker in texture, 
with stomata and palisade cells on the upper surface 
only; (3) aSrial leaves, leathery in texture, sometimes, 
at least, bearing stomata on the under surface. 

The leases come from the rhizomes in spiral orders 
of varying complexity, from two-flfths up; the growing 
apex of the stem is protected by the colorless stipules 
and a dense growth of long, flne hairs. The roots spring 
Qsuijly from the bases of the leaves. Flowers are extra- 
axillary, arising as members of the leaf spirals or in a 
spiral of their own. The rhizomes of species which 
dry off in the resting season (Lotos, Hydrocallis, Lyto- 
pleura) become protected by a strong. corky bark; others 
remain continually in a state of more or less active 
growth  

jffabita of Opening. — The flowers of every species 
open and close at a particular time each day, so that in 
a pond with 18 or 20 kinds there is some change taking 
place at almost all hours. The hours of blooming are 
quite regular, though the tropical species are more 
sluggish in cool weather, and the hardy ones are irregu- 
lar in very hot times. Each flower opens in from one 
or two to Ave or seven successive days (or nights), be- 
ing about an hour later to open and an hour earlier to 
close on its first than on subsequent days. The flower 
then goes down into the water by a spiral coiling of the 
peduncle (or simply bending over if in shallow water) 
where the seed ripens. When in 6 to 10 weeks the pod 
matures and bursts, the seeds rise to the water-surface 
and float for several hours by means of a buoyant aril ; 
this finally decays and drops the seed at some distance 
from the parent. To secure these, the floating seeds 
may be dipped up in a wire sieve, or better, the pods 
may be inclosed in muslin or cheese-cloth bags before 
rioening, all of the seeds being thus secured. 

The ffybrids,— The species of a single group hybrid- 
ise quite readily among themselves, and in the Lotos 
group the hybrids are more or less fertile. By means 
of this condition all shades of color have been obtained, 
from the pure white N". Lotus, var. dsntatat to the dark 
erimson-rod If, rubra. In this group and in Castalia, 
▼wrieties have so multiplied of late and fanciful names 



have been so freely given that an accurate classification 
of all of them is no longer possible. In the Braehyeeras 
group, hybrids occur almost certainly if If, Zamibar- 
xensis is grown in the same pond with others of the 
group; thus have originated some very fine varieties. 
Outside of single groups only Castalia and Xanthantha 
have yet been interbred. Between the apocarpous and 
s3moarpous species, the writer ventures to suggest, a 
hybrid would be impossible. Authorities differ as to 
the best time to transfer pollen; certain it is that the 
fiowers are pistillate on the first day of opening, the 
pollen being shed on succeeding days, or late on the 
first day. Some say that pollination should take place 
in the early morning hours, about daybreak ; others 
consider the time most favorable just as the fiower is 
closing for its first time. 

Trouble with the i\ram«s.— Great confusion has existed 
from the beginning in the naming— alike scientific and 
popular— of certain species of Nymph»a, partly from 
carelessness, partly because of the great variability of 
some species. A good degree of order was introduced 
by Caspary, though he left the matter still incomplete. 
N, eofrulea, minutely described by Savigny, from 
Egypt, in 1802 (Ann. Mus. Paris. I p. 366 ff.), was im- 
mediately confused with If, Capensis, of South Africa, 
by the editor of B.M. and several other writers. It was 
also confounded with the very similar If. stellataf of 
India. Caspary, in Bot. Zeit. 1877, p. 200, finally set 
the matter straight, though American gardens are as yet 
not all corrected. N, ampla and N, Amazonum were 
confused because De CandoUe's original specimen of N, 
ampla consists of a leaf of the first, with a flower of the 
second species; and N, Amazonum has been distrib- 
uted in this country under the wrong name. Both are 
fully described by Caspary in Martins' Flora Brasilien- 
sis (Fasciculus 77). If. blanda of our gardens is prob- 
ably a form of N. iuberosa. The term If. blanda was 
first used by Q. F. W. Meyer (1818) in a most faulty de- 
scription of a member of the Hydrocallis group. The 
name was attached also to two other species of this 
group by later writers. See full description and syno- 
nymy in Fl. Brasil., 1. c. 

Hxe True Egyptian Lotus,— AxcLong common names 
the term "Lotus'* has been remarkably misapplied. 
It seems to be consistently used among us for the genus 
Nelumbo, Nelumbo nucifera being generally styled 
*^Egnn;>tian" or *^ Sacred Lotus." Historically this is 
entirely wrong. Nelumbo is not native in Egypt, and is 
not now found there in a wild state. It was cultivated 
extensively along the Nile in the Roman period, prob- 
ablv for food, and the fiower is supposed to have fur- 
nished one form of capital of the Egyptian columns. It 
is a native of southeastern Asia; is found near temples 
and carved on the walls of cave-temples in Hindustan, 
showing a veneration, which it shares, however, with 
IfymphoM stellata, rubra and Lotus, Nelumbo seems 
to have been regarded as sacred about temples in Japan 
and China. In Egypt, however, Nymphaa eatrulea and 
If: Lotus f the *^blue lotus " and *^ white lotus," are indige- 
nous. The root (rhizome) of the former is said to have 
been pointed out as edible by Isis— or by Menes; its 
flowers, buds and leaves are often depicted on the monu- 
ments, the first sometimes in color. The fiowers are 
figured among offerings under the IV. dynasty (3998- 
31^1 B.C.), and the plant is certainly known from the 
V. dynasty. Petals of this and of If. Lotus were found 
in the tomb of Ramses II., the Pharaoh of the Inraelitish 
captivity. N.Lotus was less regarded than IT. carulea 
in Egypt, though an object of profound veneration in 
India. Herodotus and other ancient writers speak of 
these Water-lilies indiscriminately as the *^ lotos " of the 
Egyptians. With these facts, and the additional one 
that, except as referred to above, Nelumbo never appears 
in Egyptian carvings, the identity of the sacred lotus 
cannot be doubted. But the erroneous use of the word 
lotus is deeply rooted, and may never be supplanted. 
Personally, the undersigned would not attempt to up- 
root it, but only to remember that the so-called ** Egyp- 
tian Lotus " is not the plant of the tombs and monuments. 
(The lotus of Tennyson's poem, *^ Lotus Eaters," is still 
another plant, a shrub or tree which hangs out over the 
water; and the genus Lotus (q. v.) is distinct from all 
these. ) 
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Economic Value.— The seeds and root-stocks of seye- 
ral Water-lilies, being very rich in starch, are used for 
food in parts of Africa, Asia, Australia and tropical 
America. The white-flowered species of Europe and 
America have been reputed medicinal. The herbage of 
all the species contains considerable tannin ; nine sub- 
stances of this class have been isolated from N. alba. 

The Marliae Hybrids.— Two types of hardy, free- 
flowering hybrids a^in to N. alba and its variety rubra f 
but of uncertain parentage, have been introduced in the 
last 10 or 12 years, one of sturdy habit, raising its Ivs. 
(4-8 in. across) and fls. (3-6 in. across) well out of the 
water when crowded, the other slender in growth, the ivs. 
(2^6 in. across) and fls. (2>^-4 in. across) usually float- 
ing. Most of these superb varieties were introduced by 
M. Latour-Marliao, of Temple-sur-Lot, France, whose 
methods, however, remain a mystery. It seems highly 
probable that excellent culture combined with careful 
selection, and wise hybridization have brought about 
these magnificent results. The first group seems to in- 
volve only If. alba (type) and N. alba^ var. rosea. The 
second starts with a hybrid, probably of N. alba, var. 
rosea and iV. tetragona, giving N. Laydekeri^ var. ro- 
sea, to which is added, in varying degrees, blood of N. 
alba, var. rosea and iV. Mexieana ; but this does not by 
any means account for the whole group. Nearly all of 
both groups are entirely sterile. Believing that i\r. a {6a, 
and N. alba, var. rosea, have given a decided tone to 
both groups, we have described them as an appendage 
to this species, though some have more the habit of N. 
tetragona. 

Important Species.— The following account, which 
contains 93 varieties and about 30 sjmonyms, will seem 
rather formidable to the beginner, but the species of 
the first importance are only 7 in number: N. Lotus, 
rubra, odorata, tuberosa, alba, Oapensis and Zamibari- 
ensis. The great majority of the other names represent 
garden varieties and hybrids. It is impossible for any 
form of arrangement to be clear and logical on the one 
hand, and exhibit natural relationship on the other, at 
least, not in a genus so greatly modified in cultivation. 
However, the true species are prominently indicated by 
bold-faced type and indention as usual, while their de- 
rivatives are thrown into the background. 

Henrt S. Conabd. 

Wateb-lilies or NrMPOSAS are among the most royal, 
gorgeous, diversified and universally admired plants in 
cultivation. No class of plants in our public parks can 
compete with them in attracting the people. Moreover, 
America is the most highly favored country in the 
world for the cultivation of aquatic plants. Ours is the 
only country which can have so rich and continuous a 
display of aquatics in flower from April to October in 
the open without artificial hef£t. 

The Procession of the Water-lilies.— in our parks and 
private gardens are to be seen, flowering early in spring, 
all our native Nymphasas, and others from Europe and 
Asia. The species begin to flower in April and continue 
until early fall, when a number of the hardy hybrids 
continue to flower uninterruptedly until the end of the 
season. In the central states and southward the hardy 
varieties decline when tropical weather sets in, and the 
nights and days are hot. In the eastern states, and 
especially near,the coast, where the nights are cool, the 
season is much longer, and the color of some of the pink 
varieties is more intense. Following the hardy Nym- 
phaaas come the Nelumbiums in all their oriental splen- 
dor, brightening the summer season, and bridging over 
the declining period of the hardy Nymphteas, and the 
approaching season of the tropical Nymphasas, which 
arrive at maturity toward the latter end of July or be- 
ginning of August, and continue until fall. Finally the 
grandest of all aquatic plants, Victoria regia, may be 
seen in America growing in a natural pond, and produc- 
ing its chaste flowers as late as the middle of October. 

The American Climate and American Species.— 
America is rich in native species of Nymphada, and it is 
the only country which has native white-, pink- and yel- 
low-flowered species. 

Of the American Nymphaaas there are about 5 that 
are best known. The common white Water -lily is 
Nymphata odorata. Its variety rosea is the Cape Cod 
Pink Water-lily. iV. tuberosa (Syn. If. reniformis) is 



a white-flowered species, inhabiting the western lakes. 
The yellow kind. A', flava, is indigenous to Florida and 
other southern states, but is hardy in New Jersey and 
southern New York. Another southern kind is the 
white-flowered N. odorata, var. gigantea. In addition 
to the above well-known kinds, there are several dis- 
tinct forms and hybrids. 

The commencement of the cultivation of aquatics in 
America led to the commingling of species, especially 
of N. odorata and tuberosa. The result is that in sev- 
eral sections are to be found many similar varieties, 
and forms of both white and pink, some of which are 
valuable, being distinct in color and having large, hand- 
some, fragrant flowers, while a host of others are worth- 
less, so far as distinct varieties are concerned. If. tu- 
berosa was known as the largest and purest white 
Water-lily, distinct in foliage, flowers and rootstock. 
This species has proved to be the most susceptible of 
cross-fertilization. One great hindrance to the cultiva- 
tion of such half breeds, is that most of them produce 
seed. The seedlings are either white or pink, and sel- 
dom, if ever, like the parent plant. There are in differ- 
ent sections of the coimtry distinct forms of If. tuber- 
osa, some having long, narrow petals and slightly fra- 
grant flowers, others again having broad, incurving 
petals, forming handsome cup-shaped, highly fragrant 
flowers; still others have very full flowers, quite dou- 
ble, the numerous petals crowding each other until the 
reflexed sepals inclose the stalk, forming spherical flow- 
ers like balls of snow. N. tuberosa, in any of its forms, 
should not be planted in a small pond with other Nym- 
ph asas, for it Is such a rampant grower that in a short 
time it will smother the less vigorous kinds. This spe- 
cies delights in plenty of space, and water 2 to 3 feet 
deep, with soil of a tenacious character. However, it 
will thrive in almost any soil, and is well adapted for 
naturalizing in lakes and ponds. Attempts at naturalis- 
ing or cultivating on a small scale have not been very 
satisfactory; but the species will well repay any extra 
care to establish it in desirable localities. 

Foreign Species and B^eeni Triumphs in Hybridiza- 
tion.— Two or three species are indigenous to continen- 
tal Europe, notably y. alba, the well-known English 
white Water-lily, If. Candida, the white Bohemian Wa- 
ter-lily and If. alba, var. rosea, the Swedish Water-lily. 
The last named is the only distinct or true red-flow- 
ered, hardy species. Still another species, which has 
played a very important part with specialists of the 
present day, is If. tetragona {If. pygnusa), from China 
and Japan. 

y. odorata was introduced into England during the 
eighteenth century, and was probably the first for- 
eign Nymphasa to reach that country. Other species 
followed later, mostly tropical ; but, although the Eng- 
lish people were ardent horticulturists and lovers of 
the beautiful in nature over a century ago, Nym- 
ph SE^as never became popular, and remained a neglected 
class of plants until a few years ago, when M. Marliae, 
of Temple-sur-Lot, France, conceived the idea of crossing 
the English white Water-lily with the well-known Cape 
Cod pink Water-lily, and the Florida yellow variety. 
Nothing in the horticultural world has created more sur- 
prising results in the blending of the American and 
English species. These species have been the pro- 
genitors of numerous varieties, which have made this 
class of plants the most popular and desirable of all 
aquatic decorative plants, and within reach of all. Their 
popularity has kept constantly increasing and ever 
brightened by new additions. America, too, has contrib- 
uted its quota to the list of novelties, and some of 
these are unsurpassed by any European introductions. 

The General Principles of Water-lily Culture.— 
From the apparently simple conditions under which our 
native varieties are found growing, many amateurs have 
concluded that all these plants require is water and pos- 
sibly some mud to keep the roots in. Many attempts 
have been made to grow these plants in pails and tubs, 
with the inevitable result— failure. Professional gar- 
deners, also, have made grievous errors, for, while they 
have used every means to secure fine specimen plants 
of flowers, vegetables and luscious fruits, they have 
usually given meager attention to Water-lilies, and have 
not supplied half their wants. Water-lilies, all Nym- 
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phna, sneeeed beat when grown, aa Dear as possible, 
nader their eiistlng natural eondltlons ; these are a rich 
alluvial soil In abundance, water, and clear unlnter- 
mpted sonllKht. Where natnral ponds eilat these oon- 
dllions are found, but ofteD there Is a deflcleney ot lifcbt, 
eauMd b; shade trees. Let the trees remain, but select 

rn spots (or the NymphaiBB. They may be planted on 
marKliu ot slng^sh streamB, In bays and sheltered 

Conttrnetion of ArlifiiHal Pondt, c(c.— Where artlfi- 
elat ponds are resorted to, the moat satisfactory method 
is to bnild solid walls of masonry, with a concrete bot- 
looi, provided with an oatlet and overSow. Id all cases 
make the pond  large as existing means will allow, 
not for a moment considering it possible to be too large. 
One method of providing for ' ' " 
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The pond should be 2 to 214 feet in depth. The soil 
should be a strong loam, the top-soil from a pasture 
composted wltb cow manure in proportion of one-third. 
This should be prepared six mouthB, at least, before 
planting time. This soil is suitable (or all aquatic 
plants. In any cose, when Slliug the boies or placing 
the soli In bottom of pond, tread moderately firm and 
cover vrlth an iuch of sand. 

The water may be spring water, rain water or that 
from HUy available source. Tlie clearest spring water 
will soon turn green from eipoaure to the sun and air, 
but after fennenlation settles clear. Do not place the 
plants In a newly constructed ponri or basin Immedlaluly 
after it is Qnished, as the caustic property ot the cement 
will Injure the plants, liet the water stand a few days, 
or If the basin is small, the water may be changed. 
Planting of the hardy varieties may be done in April 
and May, according to the latitude and earliness or lale- 



plaata admirably. Arllflelal ponds are usually con- 
■tnieted In a conspicuous spot, where everything is 
rvquired to be well kept. In such situations it is neces- 
sary occasionally to take off some dead leaves, or cut a 
few choice flowers, and if they cannot be reached from 
the edge of the pond, the attendant must wade in after 
them. The result Is that the water, which should always 
be clear, is mnddy, and when it settles there is a muddy 
deposit on the leaves that makes them very unsl^ihtly. 
Moreover, this treading in the soft soil breaks numer- 
ons roots. To avoid these and other attendant evils 
place tbe soil in boies from 3-4 feet square, and 1 
foot deep, and in these plant one sinicle plant of the 
▼Igorons and moderate growers, allowing ample space 
between the boxes. One plant ot any tropical Water 
Lily grown In snch a box will require from 50 to 100 
•qnare feet of water surface, as will also tbe xtrong va- 
rieties of hardy Nympbnas, since these may remain 
two years undisturbed, although some of these are best 
replanted every season. 



Hectiv* and natund settlos. 

ness of season. The conditions shonid be oondnclve to 

active growth at once. Tropical Nymphieas should not 

be Dlanted until there is evidence Uiat snmmer has 

. Hardy Nympheeas may be planted during spring 

ummer; Iste planting is better than deferring till 
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ondition 
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ibtl^iied before autumn closes, and the plants 
will start naturally in spring, receiving no check. 

The above method of construction and cultivation is t» 
be commended, but other methods are adopted with a 
fair amoant ot success, but with attendant evils which 
are discouraging and at times very annoying and costly. 
Tanks or artiQcial pouds may be constructed with 
cement, digging tbe pond the desired sise, having slop- 
ing sides and afterward lining the same with concrete 
and flnlshing with a facing of cement. However, sneb a 
pond will not stand the effects of hard treesing weather 
even If protected; and what Is worse, the newer freshly 
removed soil will settle during the season, and the pond 
Is very apt to spring a-leak. Some morning the pond la 
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likely to be found empty of water just as the plants are 
ahowing their first flowers. 

Another method of construction which is better than 
the preceding is to line the pond with well-tampered 
clay, from 4-6 in. thick, afterward covering with 2 in. of 
sand. Such a pond can be made water-tight, but the 
sides will wash and repairs are needed ; the water is 
muddy and the plants are dirty and anything but a 
thing of beauty and a joy forever. 

There are yet the advocates for tub culture. Tes, 
plants will grow in tubs, and as soon as the plant-food 
is exhausted, which is often at an early date, the plants 
exist awhile and then draw out a miserable, exhausted 
and discouraging career. 

Fountain basins are often made the receptacles for 
Nymphieas. There they may be growa if the right con- 
ditions are accorded them, but there must not be a 
stream or spray of cold water running all the time, as 
the water can readily be made cold, chilling the plants 
and checking their growth. 

JSnemirs.—VyjnphtMLS have insect pests like other 
cultivated plants. Aphides are sometimes troublesome. 
The best remedy is their natural enemy, the "lady bugs" 
or **lady birds." A colony of these voracious insects 
makes short work of the aphides, as do also the lace- 
winged flies. An insect of recent acquaintance with 
Nymphieas is a leaf -miner, the larva of a small fly, 
which cuts channels through the leaf in all directions. 
Sometimes only a few of these are in evidence, at other 
times the leaves are fairly alive with them. The trouble 
is easily detected The marks suggest Japanese writing 
or the efforts of youthful artists. A simple and effec- 
tive remedy is kerosene emulsion, applied with a fine 
spray at evening after the flowers are closed. Another 
troublesome insect has its home in Florida, and has 
come north to spend the summer in a favored clime. 
This is a leaf -cutter, Hydrocampa proprialis. The 
larva cuts out pieces of the leaf and hides between two 
pieces, which makes a kind of tent. In this tent the 
larva moves about. At first it moves slowly, but as it 
nears maturity the larva becomes ravenous and then 
eats the surface of the leaves near the center, and cuts 
. off much larger pieces of the leaf for camping-out pur- 
poses. The best remedy for this pest is a lamp trap for 
the mature insect. Frogs and dragon-flies will catch 
numbers of them. 

Nymphnas are also subject to a fungous disease, a 
leaf -spot which is easily discerned after a spell of warm, 
humid weather. After such a spell of weather, followed 
by bright sunshine, the leaves are scorched and crumpled, 
and as a result, the plant is sadly crippled by being 
denuded of its foliage; new leaves are weak and 
smaller, and so too are the flowers, if indeed there are 
anv. This disease must be checked at once or the plants 
will be severely set back, if not ruined. The only rem- 
edy is Bordeaux mixture, or any of the various mixtures 
with sulfate of copper as the basis. Use a fine spray, 
and dilute the mixture to half the strength recommended 
for most plants. It is best to spray twice with a weak 
solution rather than to spray once with too strong a so- 
lution and to damage the foliage. Wm. Trickek. 

Wateb-liliks in Calipornia.— The culture of Nym- 
phflsa in California presents fewer difficulties than in the 
eastern states. The varieties which are hardy in the 
East flourish equally well and bloom for a longer period. 
In frostless localities, especially where the lemon tree 
is free from injury, such tender varieties as Nymphofa 
DevoniensiSj N. dentata and N. Zamibariensix may be 
left in the open pond during winter. In colder locali- 
ties the tubers should be removed to warmer quarters 
in November to remain until spring. If a greenhouse 
is not available, a small pool built in such a manner 
that it can be covered with hotbed sash will afford 
suitable protection. Very little room is needed for these 
when they are dormant. The manner of cultivating 
both the hardy and tender varieties is much the same in 
California as in the eastern states. For growing a small 
collection a pool 8 or 10 feet across may be made by 
excavating 2 or 3 feet, making the walls of concrete, 
brick or stone, and covering the bottom with concrete. 
The best quality of cement should be used for all the 
work. An overflow pipe should be put in and so ar- 
ranged that the pool may be emptied when occasion 



requires. Basins 20 or 30 feet in diameter, or even 
larger than this, are desirable for growing a good col- 
lection. In a small pool, wooden boxes 10 inches deep 
and 18 inches to 2 feet square may be used to hold soil 
for the plants. In a large basin some of the boxes maty 
be 3 or 4 feet square. While most aquatics will flower 
freely in contracted quarters, they will attain greater 
perfection and produce much larger flowers if they have 
abundance of room both for the roots and the leaves. 

The majority of these plants are gross feeders, and it 
is well-nigh impossible to make the soil too rich for 
them. It is not necessary to go to a swamp or natural 
pond to obtain what is suitable. Any soil which will 
grow good vegetables will, if properly enriched, grow 
Water-lilies. A compost, consisting or two-thirds good 
soil and one-third thoroughly decayed cow or stable 
manure, with a sprinkling of bone meal, is recom- 
mended. A dark friable loam, which .is intermediate 
between "adobe** and sandy loam, is desirable for this 
purpose. The tenderest varieties, such as N. JDevoni- 
enaia and JV. dentata ^ will flower for a long period with- 
out any forcing; but if started into growth in March in 
a greenhouse or hotbed and planted in the pond in May, 
there will be a great gain in the length of the flowering 
season. The soil for the tender varieties should be 
renewed every year, and that for the hardy ones every 
two years. 

If aphides or the worm known as the leaf -roller make 
their appearance the leaves should be sprayed with 
kerosene emulsion very much diluted, using 1 part 
emulsion to 15 of water. If large ponds or lakes with m 
natural earth bottom are used for growing Water-lilies, 
care must be taken that noxious weeds do not get a 
foothold. Cat-tails {Typha lati folia) and ^^tules** or 
bulrushes are troublesome if not destroyed when they 
flrst make their appearance. In California the number 
of tropical and subtropical trees, shrubs and plants 
which may be planted out permanently is very great. 
Palms, both fan-leaved and feathery, giant bamboos, 
Musas, Strelitzias, Papvrus, giant grasses, Fatsia and 
Caladiums are among the things which can be used to 
ornament the surroundings of the water-garden. 

Edmuio) D. Stdbtevakt. 

The Genus Ntmpilba divides itself readily into 2 
main divisions, which again are subdivided into 6 
groups, according to Caspary (Ann. Mus. Lugd.-Bat. 2, 
p. 240 ff . ; Engler-Prantl. Pflansenf amilien 3, 2, p. 7 ff. ) : 

Section I. Synearpima IfympJuaaay 1. e., carpels en- 
tirely fused together. (SymphytopUura, Casp.) 

Subgenus I. Lotos. Sepals prominently veined: a 
space between the insertion of the petals and stamens : 
stamens broad, flat, rounded at apex: carpellary styles 
linear: Ivs. sharply dentate: rhizome ovate, stolonifer- 
ous.— Tender night-bloomers: fls. red or white on stroni^ 
scapes ^12 in. above the water, opening on 4 successive 
nights. Two or 3 species in S. Europe and Asia and N. 
and Central Africa. 

Subgenus II. Htdrocallis. Sepals not evidently 
nerved: carpellary styles long, club-shaped: petals in 
alternating circles of 4: stamens much as in Castaua, 
all opening about the same time: rhisome ovate, stolon- 
iferous. — Tender night -bloomers: fls. creamy white. 
About 9 species in tropical America. 

Subgenus III. Xanthantha. Sepals not evidently 
nerved : plant spreading rapidly by runners (except in 
hybrids): fls. yellow throughout; stamens as in Car- 
ta lia : rhizome short, erect. —Day -bloomers, half-hardy. 
Two species in S. North America. 

Subgenus IV. Cast alia. Sepals not evidently 
nerved: carpellary styles flat, not clavate: outer sta- 
mens petaloid, becoming narrower inward: inmost sta- 
mens first to ripen, their filaments short, narrower or but 
slightly wider than the anthers: rhizome horizontal 
(except in N. t€tragona)f with no bark or other protec- 
tion against drought. — Hardy day -bloomers : fis. white, 
pink or red. Mostly natives of temperate climates. 
About 6 species in Europe, N. Asia, and America. 

Section II. Apocarpoua Nymphaaa^ i. e., carpels free 
at the sides, united at their edges to the central column 
of the fl. and at their backs to the receptacle. —Outermost 
stamens ripening first, inmost last : rhizome ovatv, 
stoloniferous.— Tender day - bloomers : fls. on strong 
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BCkpea 4-12 or 14 in. above the water. (I^topltura, 
C«p.l 
SabgenuB V. Bsachtokkas. OatermoBt atameos with 

ao appendage above the anther: carpellar; styles short, 
triaDgular: Ss. white, blue or pink.— About 12 speciea 
In the tropice all round the world. 

Subgenus VI. Anecphya. Stameos all slender, half 
aa lonfc as the petals, utmost without any appendue: 
earpellaiy styles wantlDg: fls. bine, rosy Or white. One 
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Eatmiana. sm Nd- Riidatw 




a, 45. 



Rlchardioiill. 4S. 



s, II. M, 46, H, 
ninda. 23. 



Marliiuta.31,St-7*. I 



lUOala, 7fl. TB. 



with opea sinus. Originated with O. Ames. N. EulOD. Uas*.. 
IHW.— S. fiuEan^tuii (N. O'Marana X N. Smllhlana). Lts, 
dark sreen. brenir when Tonni: sinus wide: fl>. white. 
OrltLnaled with 0. AmM.N. Eaaton, Uasi.. leoo. 
AA. Floaeri red. 

10. rtbra, Roibg. Lys. orbleuliitt, reddlah brown, 
broniy, becoming greenish, pubescent beneath, 12 to 18 
in. across : fls. deep purplish red, 6 to 10 In. acroaa. 
Open3or4 nights from 8 P. u. to 11 A.u.; aepala dull 
purplish red, T-nerved, never opening more than lO" 
above borliontal; petala 12-20, narrowly oval, rounded 
at apei ; stamens about 6S, clDnabsT-red, beooroing 
brownish. India. B.M. 1280. F.S. 6:629. ^Only dlaCin- 
goishable trom JV. Lotui, var. pobMOani, by coiorol fls. 
The two run into each other and may not tn Bpeclflcally 
diitlnet. 

11. Var. rdaaa, Sims, Lvs. broniy green, blotched with 
brown: fis. large, magenta to dark red, open from 8 p. u. 
to 10:30 A.M.; petals narrow, pointed; stamen tips 
orange-brown. India. B.M. 1364. 

Oabdin Vauitiis or 



seedling from N. rubra. 



Its. deep olive-brown. 1 ,. 

tUra is larger and deeper in color. OrlglnaEed with O. il 
N. Easton, Haas., 190u. 



2. IT. Zamlbarleniis. ». 



sscnoN I. 



19, DmmiimiM, Hook. Fig. 150 
eratelj peltate. l<pliiE flat ontbe > 
faee greBnlsh brown. puberulBUl; 
open from 3 P. M. to 1 p. ¥. of ne: 
long by IX In. wide. B.M. 4869. 
hrbrldataUli said lo be N. Loti 
irorth. Bug.. In 



Brkbraai:rireen.i 
re red, 10-12 in. aei 
rat hybrid o' 



. SYNCABPOnS NTMFOaAS. 
StTBOlstts I. Lotos. 
A. FU. tckife or light pink. 

1. Utai,Linn. {N. ddulu.DC. N.thermiHi,T>C.,iit 
th«bot apringa of Bongary), White Lorva. Eig. ]4BtP. 
Ln. orbicular, dark green above, under surface brown- 
lab, smooth or slightly pubescent; diam, 12 to 20 In,: 
Hi, white, the broad outer petala suftased pink, G to 10 
In. aeroM, open T:30 p. u. to II a, H.; sepals pure green; 
petalaeoncave, I9or20; alamena 96-103, yellow; anthera 
shorter than the filaments. Egypt. B.H. 797. F.3. 
7:706-7. 

2. Tar. dmt4U, Schnmaeher & Thonning [IT. Ort- 

tltiiitta, Planch.). Lvs. glabrona or somewhat pnberu- 
snt beneath: fla. pure white, S(« 10 in. across, open until 
1 P.M. ; petal narrower than In the type, ovate, opening 
out boriiontal ; anthers longer than the filaments. Cen- 
tral Africa. Sierra Leone. B M. 4257 (as If. dtnlata). 
P.S. 6:627-8. 

3. Var. pnMnaia, Willd. Lvs. densely pabescent 
white; ODter petalH tinged pink. India. 



Vei? nw*iSi hjbiidO}, ot sane paienCaae^'uilar of lis. a 
little ItchUr. F.S. I0:ll»3-t.-17. OrWie«SifM-ni»ra. Uuch 
like IS: fla. dark red. F.S. g:77S-e. 






puenU lor hrbrlds, of which therollowini msj best be cisaied 
h«*: 4. JuMl«. with fls.delieata pinkish while: Ijb. blotched 
with bioWQ.cnuDpled at margin. DistribnUd by Henry A.Dreer. 
Rtnrton. N. J., in INS.— 9. ^mOMdna {S. Lolni X N. Ix>tni 
var.denUU). Asliade more pink lhan4: peUli broadlr ovale: 
Iti, plain dark ereeo. lying flat at marglii. DiBtribuled by W. 
Trieker mm clirtoD. N. J.. In lHB3.-«. O. lUlieatUnma IN. 
Loins var. denUta X K. rubra). Light pink ; a ibsde darker 
tbanS: Its. >llghttrbron7. a little crumpled St margin. Dii- 
tribnted by W. ^rirkei tnai CUrton. N. J.. In IBM. -7. Dean- 
idita. iiyhrid same as 6. Pure llsbt pink; darker than 6: 
stpala dflvr rc»e pink ; petals broadly ovate ; stamens red: lvs. 
daJk green, scarcely bnnuy. ranch crumpled aC rasrgla. Sent 
oat by W, Trirker, from Clifton. N. J., in l8»4.-g. Lalia (N. 
OalumblanaXN.Smlthlana). Whlteor nearly so: lvs. bright 
green. Var. colirant. smaller than type: Bs. shaded pink: lv>. 



-12 In. scross. open from 7;30 p. ii. to lor» 
lepals refleied when tally open: petals plnk- 

ibXN. Rtnnevantll. sent out by P. Blsset, 

Bwhat crumpled: petals crumpled. N. Lotus 



BHiht CI 
nnonisui ana aenuue nisrgtni-a. dark gree 
OrliiDaled with O. Ames, N.Saiton.Maa 
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A.XA, Fit, putt pittk. 

QxKDiH Htbuds of N. Lores and 

n. fADintl), Hook, f , Lyb. DrblGoIiir, tlBi 



.o hkvs ditd out, 

still found ta Aiurlokii garduu. 

S3. S(urt*i>dn«i, Hurt. LTj.liihtbt 
polUto, •  -  ^ - 



'1th  ttw 
lilht Dink; petal! 



n.nther 



o.dlj 



a, pure pink to bright red. dofllng i 



bcnitll;3aA.M.; petaliTerj 
Incurved. UpB light brown- 
ish oruise. G.F.T:3&&. A hujE« musivo dower ^ Tsriei greKtly 
In color of 1n«t (nd blooin, KTordlna to eoltnre. Chuice seed- 
llu from N. Deronlenila. nlied In ltS4 br E. D. 8tart«nidl 
»t Bordsntown, N. J.-2S. mMntada, Ames IN, Storterentil X 
N.Lotni). Derprleh pink: In. dark creen. Ori£liial«d with 



SUBQKNCB II. HeDI(OCAI.LJB. 

„ Q. F.W. Mejer (iV. bidnda, Pl»nch,, 
noi of g&rdeni). Live, elliptic to iiuborbicnlftr, 18 in, 
long, margin coarsBly uid Irregularlj' Binuate-dentate : 
111. i^S in. across, imperfectly open 2 or 3 nights from 
twilight until dawn. Usuallf only the sepals and 4, 8 or 
12 outer petals open, the ramalnlng parts formlDg a 
closed ovoid bud; occasionally a slight aperture Is 
formed by drawing apart ot the tip of the bud, which 
oecnrs betors midnight. Petals usually 16-20; stamens 
*3-83. Trop. Amer. Flora Braalllansis 77, pi. 32,M, 35, 
38. Not In oaltlTBtion here. 

25. AnuiAnmn, Mart. & Zuce. (iV. dntpla, of Ameri- 
can gardens). Lts. ovate, entire; lobes rounded; apper 
and lower aorfaeea spotted bronnlsh or blackish, ondei 
surface reddish brown; petiole with a ring of long hairi 
atths point of joining the leaf: fls. 3-6 in. across, Im 
perfectly open 1 or 2 nigbta; the bud opens about ball 
and closes again between 3 and 6 A.u. the first night; 
the second nlgbt the sepals and outer row ol petals open 
■bout 7 p. M., the other parts retnslning as a tight, 
white bud until 3.30 A. u., when the fl. opens fully from 
4.30 to 6 A. u., then closes by fi.:iO a. u. and draws down 
into the water ; petals usnolly 20 ; stamens 93-297. 
Tropical America. Fl. Brasll. 77, pi. 35. B.M. «823. 

26. bUna»,Q.F,W.Meyer(notof Americangardens). 
Lts, small, membranous, entire, suborblcular ; lobes 
slightly prodnced, subacuminate and subhastate : fls. 
4 in. across : habits of opening unknovru ; petals 16; 
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stamens, which are about 50, light golden-yellow; rhi- 
some erect, tuber-like, discoid, place beneath, 3-6 Id. in 
diam. ; runners terete, S in. thick, white, rooting at the 
tip and sending up lis. ; the young plant flowers in a 
few weeks and ugaiu sends out runners. Mexico. 

S8. DfcTa, Leitner. Like 27, but more slender, weaker 
grower, less free bloomer, fig. paler yellow. Probably 
only a rariety. Florida, in St. John's and Miami riyers. 
B.M. 6017.-Hanly a» far north as New York, "in 2 ft. 
of water, covered with boards and a few leaves;" Ge- 
rard, In O.F. 

AA. Without rUHfisri (hybridi], 

n. odorati, Tsr. tuIpAilrm. Lvg. all aoalinB. i-fl in. aeroi*. 
Ilka N. odorala. but blotched with brown: fltJJEfal rallow. t-G 

'Oneof Marllae'ihTbrldi.dDiibtlMUN.odoraUX N. 






Lvi. (ioatSg.oialTi 



n PariB In 1H». 



aelvoU, Harllac). 
tbape to those of 
>. noatios, small. 
-, . n. Hybrid, prob- 
ably N, tatrBoann X !4. Uailcaaa. Uanti, lutiodased into 
America aboot 1»2. 
fll. MarHieea, var. chromaMta (N. tnberosa. var. ISavescens 



of Kew,-I 
with brow . 
M 8 in. above 



S-8ln. 









h blotched 



sametimes with lonsltud^al brown strlpf 

^bM. raised bv Ifarliael prabablj N. 
tubarou <or allu). Stnns oiowsr. ' 
aeral favorite, flowered In this ooimtr7 In 

SUBOENfB IV. CaBTALJA. 

A. Bhiiome erect: fit. pure teliitt. 

32. tatrt«Qn>,aeorg. (JV.p^maa.Alt.). Lvs. horse- 
shoe sbape, enllre, the lobes diverging, slightly pro- 
duced and subacute, dark green above. Inclined to 
brown blotching, reddish beneath, 3 to 4 In. across: fls. 
1K-2K in. across, open on 3 or 4 days from noon until 
5p. H. ; base of fl. square; petals 13-17; stamens aboat 
40, yellow. E. Siberia, China and Japan ; also in N. 
Idaho, U. S., and Ontario, Canada. B.M. I525.-The 
smollsst of the genus ; free bloomer; mokes no side 
shoots from the single crown, but grows readily from 
seed. Seed neit to the largest of the genus. 

33. nitida, Sims. Lvs. entire, suborblcular; lobes ob- 
tose: fls. white, cup-shaped: tender. Dcscribedin B.M. 

1359 without habitat, and never positively 
identified since. 

AA. Jthiiomt horitontal or, if no'. 
flM. pink or red. 
B. Lvi. tcaUered lootelji on the rkuaM<. 
34. odsrito.Ait. Swirr-scEKTiDWATSH- 
ULV. Lvs. nearly orbicular, entire, some- 
what coriaceous, dark green above, pur- 
Slish red when young ; under surface 
eep red to reddish green or almost pnr« 
green; diam. ^-10 in.; lobes usnall; dt- 
...^ L... ...__ ._._i slightly 
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SnnaEHCS III. Xahthahtha (and hybrids). 
A. Spreading by raiinera (type speeitt). 
2T. Kaziakia, Zucc. Floating lvs. ovate, margin ob- 
scurely and finely sinuate, dark green above, beauti- 
fully blotched with brown; under surfacedark crimson- 
brown, with small blackish dots, when crowded the lvs, 
rise 3--5 In. above the water, are orbicular, cup-shaped 
by overlapping of the ntraight sinus -margins, entire, 
3-5 in. across, dark green und shining above, under 
■artace bright green, with fine purplish brown mot- 
tltngs: fls. 4 in. acroH», raiiod A-H In. above thi' water, 
bright canary yellow, open from II a. H. to 4 P. M.: pet- 
als 23, grading In size and shape insensibly into the 



open three days from 6 A.u. till 12ii.i se- 
pals green, tinged with reddish brovm: 
petals 23-32, ovate to lonce-ovstf ; xla- 
mens 55-113. yellow; outer filaments brood, white, peta- 
lold; seed medium slsed. Eastern V. S., common. B. 
SI. 819 ( small |.- Varies greatly in size anil color, ap- 
proaching JV. tuberota. 

35. VBr.mliiOT,Slms(ir.r;ni(m). Lvs. deepred beneath 
(or green when ofirlal) : lobes diverging; diam. 2-6 In. ; 
fis. white, 2K-3^ln. across; sepals strongly purple- 
colored ; petals 17-24 ; stamens 37-78. Sometimes 
growing where water recedes entirely in summer; usu- 
ally Inshallowwatar. Same range as type; often a sh j 
bloomer. B.M. 1G52. 

36. V«r.r6M».Pursh(var.r«6ra|, CaPI UOD Wateb- 
LI Lv or Pond-lily. Lvs. dark reddish on both sides when 
young, becoming green above: fls. pink, fading on the 
sncceHslve days of opening. 4 In. across. Soatheastem 
Massachusetts. B.M. 6708 (too pale). 



nymph*:a 

37. V»r. KisuUn, Hurt. Bici-field Watbb-ult. 
LvB.large,12^16iii.BcroBS, green beneath, at timea tinged 
porpllah (oirard m&rgin; edge often turned up ; petioles 
green: fli. 4-T In. (crOHs, pare vhite; sepals green; 
petals 24^1; stamens 69-ISO. Del. to Fla. and La. 
Approaches Jv. lubervia. 



38. Oarmniina. Hort. (tu-, Carolinan 
tDbarosa, Tar. nnrba). Ltb. pixtire, 12 i 
elDMd! tnm abon, ml benutb: fli. 
pstali BaRsw, abasdant (121), dsllDiti 
stoat. A nbost plant, raised bj Dr.Bi 
about UM. Piobablj N. odonita. tst. i» 
iflMtibM, Hook. Uke381nhablt.eb!..ai 
tUm, Harllae. Lrs. craen abors. Int 

;. Eis.salm 

^UarlUeinUet. 

42. PsAariklw, Lehm. Habit and foUa« 
large, pure white wltfa bright ;ellow atamei 
rared stigma; petals broader and short 
Oaiana. 

43. tDbn4M,P(^ne(iV-.r«nt7i(miis,Walt. 
(Gray) Jf. blanda of gardena!). Fig. 1501. 
DlsUngulshed from No. 34 chiefly by the 
niuueronB slendsrly attached asd spontane- 
ously separating tubers, 1-3 In. long on 
the rhiaome. Lrs. when floating leas 

8 than in 34, and more TClny 

aoora; petioles marked vith longitudinal 
brown stripes ; no purple or red color 
abont Its. or sepals: Hs. 4-9 in. aerOBS. 
pan white, open three or (our days from 
8 a. M. to 1 P- v.; petals l>road. concave: 
aeeda the largest of (he genus. North cen- 
tral U.S. O.F. 1:366, 367; 6:416 (goodi. 
B.H. 6S36 (poor). A luiuriant grower; 
when crowded or in shallow water the Its. 
and fls. rise 4-6 in. aboTe the water; 
apreadi rapidly by tubers. Moderate bloo 

44. Tar. mi^ia> (ff.ottomtoiTar. wrf jihw 
A form with round Iva. and closed slnui 
eurred out at apei to a short point; petlolei 
with long hairs, with a few faint longltu' 
stripes: lis. medium to large, pure whit< 
cap-shaped. Lake Hopatkong, N. J. Rat 
tbaa the typel Possibly a natural hybrid ot 
and odorala. 

QaasKH YAKiKTisa or N. Tdbibob 
iia.Tri=ker(-' 



dEQcrplsc. Int. bT G^o, Rlcbardson of Lordfllovu, uuiu, >wu* 

UM.— 4S. riMta. Hon. rii. pink. lUndloE aboTs the water, S4. Jfarltd«a, Tsr. timta. like S2 axHrpt In color, wbleh ta a 

PnbabliK. tab«ro«aXN.odonta,Tar. rossa. soft fleah ]>lnli. d«i«nliia toward tbe baMof ths petals: fra- 

, . , ,. I- mnee of Tsnilla. Int. about l»eB. M. ITfB. Doogvr. Ilka M, 

SB. Lvi. crowded untie rhizoaui. but of mora open (niwlh! petiili arenlT colored, btowim and 

47. Biadla*, Presl. (jr. Wtwiidta, Sommerauer. JV. more coneaTs. Int. by Henry A. Dre« fa UB9. 
temSapiria, KUnggraef). Blmllar to 48. Angles of at- U. MarHitta.via. rotta. Fla, targe, deep rose color; yomis 
taehment of sepals projecting; all the fllaroents broader !"■ porpllsb red, changing to deep Breen. Int. about USS. 
than the anthers: fr. OToid; seed large. Forms sterile tr.i~niTi imnim 

hrbridl with 48. Central and northern Europe. Bstvnu unmir. 

48. iOa, Linn. Ltb. roundish, entire, floating, 4-12 In. " ,"f 't**^; ""■ ""« (N. Lsidekefl). with a thick enrt 
.er«». red when very young: rhizome black: fla. white ^^^o'SIS^.^^'Ta: M.' T'^.'b7S£'l^'.''.SS^'t 
{lnthBtrpe|,*-51n.acrOBB.opBnfrom7A.M.to4p. M.; £^,blT N^letirwona X K. alba, var. rnwa--58. Livdtttri 
petals broad, ovate, aomowhat concave ; angles of at- uuaa (N. lUlacea — N.lilaclna), color aotl roaj lilac, with yel- 
tachment of sepsis rounded; filaments of inmost sta- low sMmens; odor of a tea roae: Ivs. wllh occasional dark 
mens not wider than tbe anthers: fr. more or less 
spherical; seed small. Eu., Siberia. — A robust species. 

49. Var.r4»w,MBSt.(iV.orta,var.rilfr™=.V.aI6a,sar. ™, , , » , ,™ , ,,, _«,™„. 
tpkaroedrpa^/f.alba.VM. Cdtparii). Outer petoln i!Jd KtbTiwa^^ iLroaycnmi 
rosv. Intermediate ones Inlenaely roBy, inmost petals j ,^,/,^ .,' . .fnnlllon- 
with the fllaments and proceitses of carpels deep red- reddtab brows, int. by Marllac In I88S. 

brown; Tsriable In purity of color. FagertSm, Sweden; _, „,.. .^ ,„ A„vi .i . vi ' i, 

r.™. B.M.B738(stlunenspoor|. H.H:iS79:m.-Diffl- ,o!?-^^™Ur%«S wHn S>u5i«h 

eult to manage in this country. May be N. alba. thf. losnaXN. MeilrsnH. 

50. Var. r»b«m, Hort. A dark-fld. form of 49; rise trodueed Into U. S. ta ISBS. Qn. 5J:iH7. 
bard to succeed with in this country. *^- ^™ doiely resembles ez- Its. ipott 

EI. Var. eandidlMtnui, Hort. (ff-.eoBdidlMfma, Hort.). ""JTSi^i^K^ ^"LL'^^Uhw .h, 

Lva. orbicular; lobes stroLglycnrved, overlapping; yel- .^^^^^^ aW I ""li,ve The' ;„„.. ,„ 

lowlsh whenTerryoDUg: rfalaome brownish, aometlmes probablj N alba var roiea X N. Meiicana. Int. by Mar 

•11- ti k. fls.iBrgi- "■'•- -• — "- -i-i.- o... ._ . . .^_ 



3 In. through; Bs. large, pure white, sterile. 



b; UmUv about lU 
Aurora. Fia.niiw- 
le third; Een^nleD 



OatPT petnli dull, irbilisti at aCHI, rM below; 
11 dark nd ; ttameni briihl onnce: Ivi. 
. Showa blood of v. MeileaiUb 



iTX flTBt day« bflcomlns doep T«d 



ST. fUifidna. Fli, brlUlant uurmlnepnnils. Int. rtbant U 
««. fftarfin. Very dark red: mneh liks 01. Int. In ISM. 
Jama Ounuy. Tls. i-S In. acroSB, dark rose color. 70. IT 
Fakomr. FIs. O-T in. urou. bricht laroel color. (No(. Wu 



TO MMnjbIa «T). Int. bjHeniy'A, Dnwr InlBM, 7 
Tmr. /MmnMO (N, flimniea). Very ilmllnr to 87. 
73. Martideea. var. ifrrua [N. iinea). Similar t 



A. i>t>(. entire or tUghlly icavy at bate. 
TS. tlSKUU, Hook. Lra. narrowly peltate, orbicular to 
ovate, margin entire or with S or 6 small scatteretl 
(«eth; under surface dark purple; dlam.Tln.: Ah. pale 
violet, 3-4 in. acroBS, opeo tbree days from 8 A. u. to 1 
p.H.i budK ovate; sepats marked with black lines and 
dots; petals ovate, obtuse, 12-20; stamens sloot, aboot 
75, yellow; appendage a mere tip; fliamenta broad.' 
Hex. B.H. 4604. 

76. ••rtlSa, Savigny (/f.f/elMfn.Oaapary. N. trvli- 
fitia of R*nlens). Blue Lotus or Eotpt. Lvs. uar- 
rowly peltate, ov^, entire or stlshtly iiinDat« at base; 
ander surtace greeu with dark purple blotches, purplish 
MmarKin,12-lG In. across: aa.3-6 in. acroiiB,open tbree 
days from 7;30 a. H. to ]2 v.; buds codIcbI ; EepalB 
thiokly marked with black lines and dots; pe(atel4-20. 
lanceolate, acute, light blue above, lower half dull white; 
stamenH 60-70; outer fllanienta broad, yellow : appen- 
daice long [three-sliteenths lu. on outer Btamene), pale 
blue. Eitypt, northern and central Africa. Ann. Mub. 
PariB, vol.1 (18021, p. 366c. p. F.S. 7:6o3.-Free grower 

77. mlOTtotha, Guillemin & I'erottet. Lva. elliptic, 
entire in apical half, rest of ruari^lEi sinuate; sinus 
deep; lobes spreading, much produced and acuminated, 
bearing bulbs which produce new plants at the top of 
tlie petlolel Under side of lenf green, tinned with 
purplish brown and minutely dolled: da. small, white. 
3-6 In. across; calyx pale Kreen, unspotted; petala 
lanceolate and very acute. West coast of Africa. B.M. 
1535. — Not yet Introduced into America. 

AA. Li-3. dialintlly or deeply sinuate. 

B. Sepals spotted with blaekish dots and tinea. 

7S. pulcMrrlmB, Trlcker. Lrs. somewhat peltate, or- 

bleuiar-ovate, strongly sinuate, angle of lobea acumi. 

nate; under surface green, densely blotched with pur- 

Elish black; margin purplish red; diam.lliln.: fls. Itghl 
lue, 10-12 In. across: buda sharply conical; petals 22, 
laooe-ovate. whitish at base; atamens about 140, appen- 
<>aged; fliamenta yellow, outer ones broad; appendage 



ind back of outer anthers blue. Probably JV. Capenstt 
Kjf.carvlea. Raised by W. Trlcker. 
79. atelUta, Willd. (Including If. versicolor, Roihg. 



, Blue Lotus o 
lal«, rather broadly peltate; D 
dentate j lobes hardly produce' 
violet beneath : fl. 3-7 In. across, pale blue 
or white], open three days from 8 A. u. to : 
ovate; sepals with minute blackish data; petals 11-11, 
dull white at base; stamens 33-54; appendage blue; 
" ore and fllamentB pale yellowish. Southern and 



s. eliiptie-i 
argln irregularly repand- 

rely pink 



llaments pale yellowish. 
Andrews Hot. Bep. 5:330. 



80. Ampin, DC. [notof gardens). Lvs. narrowly 
peltate, sub-orbicular, sinuate or nearly entire, 
with small black spots above and below, 6-15 tn. 
across: fls. white, diam. 3-8 in.; sepals cori- 
aceous, ovate-lanceolate, acute; petals 7-21, lance- 

than inmoat. Texas,' south to the West Indies 
and Brazil. Fl. Brasil, 77, p. 129 pi. 28-30. B.H. 
ll«9.-Very near of kin to If. graeilis. 

BB. Sipati without btackiah markings. 

81. Captnaia, Thunb. ilf. seHlifilia. DC. .V. 
emrulea B.U. 552 and American gardensj. Cape 
Blub Wateb-lilt. Lvs. rather narrowly peltate, 
orbicular-ovate, strongly alnuate-dentate, angle 
of lobes produced, acuminate; 12-lG in. aeross: 
f)s. rich sky-blue, 6-8 in. across : open four days 

green outside, whitish within; petals 20-30, lower Uird 
nearly white, narrowly elliptic; stamens about 150 (97- 
221,Caap.); fliamenta yellow, outmost ones broad. In- 
moat fliiform; appendage and back of outer anthera 
blue. S. Africa. Andr. Bot. Rep. pi. 197. F.S. 6:045.- 
A very desirable species. 82. Var. EaitonllnsU, Amen 
{If. stellAta.-inr. Eottonifnsia). FIs. steel-blue; pet- 
als broader and more rounded than In the type, rather 
larger; lva. longer, oval, more deeply tootheid. Seed- 
ling from the type, raised by C. Blomberg, gardener 
toO. Ames, N. Eaalon, Mass., In 1896. U.F. 9:475. 

S3. KTietUt, Zacc. Fig. I50S. Lvs. narrowly peltate, 
deeply and irregularly sinuate or nearly entire, aubor- 
blcular; angle of lobes rounded; under surface pure 
green (or suffosed purple in hybrids), 15-17 in. acroas: 
Hs. white, 6-8 in. across; sepals pure green; petala 
16-20. acuminate; stamens about 60, deep yellow; ou^ 
moetfllaments short, broad, petaloid; aoUiera with long 
yellowish appendage. Mexico. 
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HTMPHilA' 

88. CapnuiM X Zanzibaritntis. Ltb. somowhst pel- 
imte, orbieulMT-OTAte, strongly slauate, angle of lobes 
acuminate; undar Burfaee darh purple: S-16 in. acrosa. 
Hi. rich blue, open 3-5 days, from 9 A. u. to 4 or 5 p. M., 
6-8 in. across: sepals Kreen oaUide, blue within; peCaJa 
1&-30, narrow, acute; stamens 60-100; appendage blue. 
Colt, about Phila. Free bloomer, strong grower. 

89, ZkuIbftrltDlIl, Casp. Ltb. somewhat peltate, or- 
bleular or orbicular-ovate, margin closely alouate-den- 
tate; angle of lobes hardlf pointed, under surface more 
orlessaaffusedTiotet; diam. 8-16 in. : Hs. 6-12 In. across, 
open Chne to Ave days from 11 A. u. to 6 P. H. ; sepals 
Si«ea outside, margins purple, deep purplish blue 
wtthln; petals 18-24, oblong, obtuse, deep blue; sta- 
raena 136-212, appendage dark blue; back of antber 
dark crimson-violet ; outer fliaments obovate, yellow. 
Kanaibar, B.M. 6843 (as Jf. tltllata. Tar. Zaniibariin- 
tis). Qn. 25:431 (small). 90. Var. uArek, liffht bine, 
and 91, var. r6M», pink, are otherwise like the type, 
but open earlier In the momlng; they eotne up pn>- 
mlKuoosly from seed of the type or of one another. 

92. AitriM, Qrey (iV. grdcilit x S. Zanniarilntit) . 
Iieaves Boating, with general habit at a strong-growing 
iV. gntciJii, green, tinged purple beneath. Fla. stand- 
ing well above water, stellate, with a resemblance to If. 
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Tupelos are hard to transplant from the wild, even 

Jiave been frequently transplanted are preferable, but 
seedlings are easily raised. Of tbo 7 specks, 2 are na- 
tives of eastern Ania, the r«st of North America. The 
only apeoiea offered by American nurserymen is N. 
.glvalira. 

Nyssas are trees or shrubs with petiolate, usually en. 
tire Ivs. and small fls. tHimc in abort racemes or dense 



through white to translucent at the base; petals blue 
•hading to white at base, usually about 17 in number; 

with blue-purple; stl^aless tban 20-celled, with blunt- 
toothed, yellow apices. Both parents hybrldlie freely 
either way, but the hybrid is sterile. Unites the Ameri- 
eao (Heiiean) with the African species. Var. rtwa, 
<lrey, is like the preceding, but the color is rose-pink 
Instead of blue; it is bybridiied with Jf. Zaiuibari»n- 
$i* ratea Instead of the type. 

SCBOEKCS VI. AnECPHTA. 

93. Kicsntta, Hook. Lvs. narrowly peltate. elllptlB or 
ovate, ntargin sinuate-dentate, sinus open; under sur- 
face browi^sh pink, becoming purple; 18 in. across: fls. 
light blue til violet (rarely rose color or while), open 
■even days from 9 A.M. to Gp. u.; dlam. 6-12 in.; se- 
P«1b pure green; petals very many, dark blue at tip, 
shKlIng to nearly white at base; stamens 6S0-T4G; 
fllamenta mostly filiform ; anthers bright yellow. 
Anstralia. B.M. 4647. P.S. 7:751. -The most delicate 
and lovely, and withal one of the largest of the genua. 
HSHBr S. COHARtl. 

MfBSA (name of a water nymph ; these trees irrow 
In swamps). Cornitta. Tupeia). Pkpperickie. Soi'b 
QcH. Tupelos are bold and plotnreaque, hardy decidu- 
ous trees, valued for the flaming scarlet of their aotumn 
foliage and for the distinctness of their winter aspect. 
They <crow in swamps anil are usually 40-60 feet high, 
attaining a maximum of 100 feet. Old specimens 
often have a melancholy appearance by reason of the 

"The 
f^dlags'is leathery, and' i 



1304. Pepperidse— Nrsaa sylvaU 



maphrodite. From Aucuba and Garrya they differ in 
having alternate lvs. Nyssa Is distinguished from Its 
immediate allies by the following characters: petals 
of the male fls. none, or 4 to many, imbricated ; stamens 
4 to many: ovary 1-celled; style 1. simple or 2-parted. 

■jiTiUoa, Harsh. (If. multitlira, Wang.). Tupelo. 
Peppebidoe. Black Gum. Sodb Gem. Figs. lB03-t. 



"iially ' 



^ 2-4 1 






ostly a 



neaas; pi sti Hates larger. 2-14 together: rr.3-7llnesiong, 
nearly black, arid, with an ovoid stone, little flattened. 
Me. and Ont. to Mich., to Fla. and Tex. O.F. 3:491 ; 7:275. 
B.B. 2:547. w. M. 



o 



OAK. Plate XXI. Strenj^h, Bolldltf, duTabllltv ue 
sypiboliied in the Oak. The tree U connected with the 
traditians of the race, and it is aasoclated vrith litera- 
ture. It is B tree of strong IndJTldualitj. vith bold, free 
growth and massive framework. Its longerit; appeals 
to eve^ peraoD, even though be has no feeling for 
trees. It cannectB the prenent wltb the past. It spans 
the centuries. 

This feeling- that the Oak represents a long span of 
years is Itself the reason why we should consider tbe 

this Is the particular lesson which the writer would im- 

Sress. Spare the isolate 

kind or species, a mature 
Oak is beyond price. To 
allow it to remain be- 
speaks culture and kind- 
ly feeling. 
^ Many species of Oak 

series. There are per- 
bnps 25 species that can 
be relied on for planting 



ticular varieties adapted 
to almost every habitable 
* part of North America. 
The planting of cbeap, 
quick - growing willows 
and poplars ta so com- 



ISOS. \ 



Oak.— Pin Oak type. 



■pairs of the time when 
SQoh strong and eipres- 
slve trees aa Oaks shall be planted. There Is little dl£D- 
culty Id the planting of Oaks It one secures nurser)'- 
grown stock. They grow more slowly than some otber 
trees, but what they lack in rapidity of growth they make 
up in character and foliage color. If quick effects are 
wanted, some fast-growing tree may be planted with 
them, to be removed as the Oaks need the space. Some 
of the species grow nearly or quite as rapidly as bard 
maples, when young. Other species are mere bushes 
and make an excellent border-mass on tbe farther side 
of large grounds. Of such is the native Bcrub-Oak 
^(iuercul iiieirotia) of tbe eastern sUtes. Tbe native 
species are usually the best for any region, from the 
fact that they are adapted to climate and soil ; and 
then, a feeling for common native plants Is an indica- 
tion of the highest appreciation and of the 1 



o the CI 



e Uvr 



untul planting, epeclmi 



mptlou 



For a full sketch of the kinds of Oaka, 

Among the native deciduous ti 
United States no kinds are more 
either in economic value or for o 
than the various species of Oak 
gevily, beauty of foliage and fruit, 

injurious attacks of disease or insect pests, and neauty, 
strength and durability of the lumber are among their 
especially valuable characteristics. The family of Oaks 
is a large one, but they mil and vary so much by 
natural hybridization and geographical variations that 
their botany is puzzling to all but tbe most astute 
sOientiQc students. Ca.4UBl observers and amateur bot- 
anists who attempt their study And them an Interesting 
but difficult family to identify. A sprig from a tree 
which is probably a hybrid between the willow and Pin 
Oaks, Fig. 1505, Is a fair sample of the kind of variations 
which are frequent In Oak forests. Eiperlenced woods- 
men, who are quite familiar with all the Oaks in their 
neighborhood, find that, a few mlies from home, on dif- 
ferent soil and elevation, they meet with varieUI differ- 
ences of bark, foliage, fruit and general appearance of 



trees which they can scarcely asBoclat« with the apeolca 
as they have known them. 

That Oaks have been esteemed and admlr«d from 
time immemorial Is evidenced by the numeroas forma 
in which their leaves and fruit appear in all kinds of 

Acorns of all species are objects of interest, but the 
larger forms, especially those of tbe Fringed or Hoisy- 

fn autumn tbe foliage of Oaks remains green until 
many other trees have shed their leaves; then they as- 
sume rich shades of red, bronze and brown, presenting 
a splendor of ripening foliage less brilliant but not less 
beautiful than that which, a few weeks before, arrayed 
some of their forest companions so gorgeously. 

It has been said that "Who plants Oaks, plants for 
posterity." Too often this has been Interpreted to mean 
that Oak trees grow and develop so slowly that a planter 
may not reasonably expect to realize much benefit from 
his own plantings, but that long after he has passed 
away posterity will reap the harvest which be has sown. 
Judged from a lumberman's standpoint, this is nearly 



of the large valuable trees are much older 

than this. 

The White Oak, found naturally on low lands and clay 
soil, is unquestionably the patriarchal aristocrat among 
native trees of the eastern U. S. While It Is a sorrow- 
ful fact that nearly all the tall forest Oaks with lar«a 
trunks have fallen before the march of human progress, 
still there are a few venerable specimens left, with very 
large, spreading heads, but whose trunks are so short 
as to have tittle commercisl value. These have un- 
doubtedly stood for several centuries, and are still In 
unimpaired strength and vigor, being typical speci- 
mens of tbe natural development of their species when 
allowed time and room for growth in open clearings. 
One notable example Is a White Oak In the Friends' 
graveyard In the city of Salem, N. J. Its trunk Is 19 ft. 
in circumference 3 ft. from tbe ground, and Its branches 
cover an area IIS ft, in diameter north and south, and 
105 ft. east and west. Another specimen In North Mt. 
Horlah Cemetery, in Delaware county, Pa., in the sub- 
urbs of Philadelphia, measures 28 ft. 1 In, In circumfer- 
ence of trunk a foot above ground, and 22 ft. 1 In. at 3 
ft. above ground, the branches spreading 96 and 106 ft. 
In diameter. 

A few years ago one such white O^ was ruthlessly 
destroyed near South Qlastonbury, Conn., by Its vandal 
owner for tbev^ue of the flre-wood it contained. These 
trees were no doubt wall 
established in the soil he- 
fore Christopber Columbus 
' America, Such 



1 pity that they cannot 
be protected by law, and , 
unappreciative owners be " 
taught to regard such vener- 
able trees for tbe pleasure 
which their presence affords 
to an Intelligent public, if 

fine old pasture Oak Is 
shown in Fig. 1506. 

Considered from a gar- 
dener's or planter's stand- |j(^ 
point, the Oaks are among Fi.u.^^^n „hlie Oak. 
the most valuable of our na. 

tive trees. An Idea that they are very difficult to trans- 
plant and slow of growth, for many years almost barred 
them from cultivation, but experiments made within 
the past 20 years have done much to correct this popa- 
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Ur prajadiee, uid hare nhovii that by uaing good trees 
and by giving proper subsequent care and Btteation, 
Otiit will grow ks eully and develop m rapidly as 
manj other species, and are very satisfactory. A Pin Oak 
it) the grouuds of the writer, about S5 years old, is more 
than TO ft. In height, 60 ft. in spread of branches, and 
II ft. in circumference of trunk 3 ft. from the ground. 
A Swamp White Oak In the same lawn Is about 50 years 
old, and Is 50 ft. In height, 54 It. in spread of branches 
and 7 ft. in circomfErence of trunk 3 ft. from ground. 
These trees are growing on b rich, sandy loun, which 
la well drained by a substratum of gravel and saod. 

A notable object lesson in the nee of Oaks in oroa- 
nental planting is found In Falrmount Park, Philadel- 
phia, Pa. After the close of the Centennial Exhibition 
which was held there In 1876, the baildings were 
removed, the grounds cleared, and from IS80 to 18S4 
thousands of Oaks were planted in this section: a ma- 
jority of them Pin Oaks, but interspersed with them 
White, Swamp White, Red, Scarlet, Black, Cbeitnut, 
Willow, Bur, Shingle, etc., as well as maples, ash. lin- 
dens, elms, poplars, battonwoods and some others. 
These Oaks ara now from 20 to 40 ft. high, and from 2% 
to 3K ft. In circumference measnred at 3 ft. above the 

ment to most of the other trees, which were planted at 
the same time, excepting Carolina poplar and button- 
wood. These trees are on level land and in heavy elay 
soil, which appears to be a favorite condition for most 
*f the larger growing species of Oaks. Fig. 1507 may 
suggest an Idea of the remarkable progress and devel- 
opment which these trees have made in from 16 to 20 
years. There are few trees even among those which are 
eonsidered fast-growing varieties that will show better 
more symmetrical developments at 



it seedling Oaks are taken op when one or at most 
two jrean old, transplanted every three years, and 
well cultivated on good laud, they will form One trees, 
with root systems which can be moved with but little 
risk until they attain considerable site, bnt unless they 
have bad suoh culture, the transplanting of any but 
very small trees Is usually nnsatl a factory. Attempts at 
moving trees which have stood too long without trans 
planting or which have grown wlthont cultivation have 
fenerally resulted in failure, andsnch experiences have 
cwised the prejudice which has prevented tbeir more 
geoetal use. Under favorable circumstances most Oaks 
>ra Ti^ld growers, but unless conditions are favorable 
their i«ala do not become roadlly reSstablished In the 
•oil after transplant log. and for this reason they are 
otten alow to start into vigorous growth. For this rea- 
aoD Jadlelous nursing, with plenty of manure and water 
Mid aolUvatlon of the soil, will be abundantly rewuded 
by shortening the period of convalescence. 

While many soft-wooded trees transplant more readily 
than Oaks and will grow more rapidly immediately 
after traospiantlng, still the Oaks will In time outgrow 
most of them, and will be in tbelr prime when many of 
the companions of their youth are declining or gone. 
The best Oaks for planting In the northeastern and 
middle section of the U. S. are White, Swamp White, 
Hossy-cnp. Scarlet, Pin, Red, Willow, Laurel or Shin- 
gle and Cheatnnt. Of these the Pin Is at present the 
most popular, beeanse it develops quickly a thick, com- 
pact head, forming a beautiful symmetrical tree white 
quite young; but after it la 25 or 30 years old the in- 
terior branches of this dense head begin to die and a 
tangled mass of dead brash soon accumulates. Unless 
this Is removed (and it is not an easy task), it gives 
   ce. Other 



a neglected and unsightly appesji 



and Ches 






Ji group of Oaks familiar to many 
who have traveled between Philadelphia and New 
York via the PeDosylvania rallread. The trees stand 
■boat 100 yards nortb of the railroad track In a field a 
quarter of a mile east of a small station called Anda- 
lusia, 7 miles west of Bristol. The large tree is a White 



Oak, measuring 15 ft. In cireumference 3 ft. from the 
ground, with branches spreading 78 ft. in diameter. It 
Is a typical specimen of the habit of this tree as it 
grows in open land. The middle tree Is a Pin Oakpreh- 
■biy 50 or 60 years old. It has several dead branches 
and is evidently declining. Thenext tree Is a Willow Oak. 
They stand in heavy clay soil on rather low land, but 
not swampy. There are numerons fine specimens of 
Oaks In this locality, which for many years have at- 
tracted the attention of travelera. The Black Jack and 
Scrub Oaks, which as bushes and small trees cover 
large areas of the sandy belt stretching along the At- 
lantic coast from Long island t« Florida, and tlie Rock 






srk, Fhllsdebhis, pUated about U 



Chestnut and other species, which find subsistence On 
the steep and rocky hlll-sldee of the eastern states, do 
not often attain large size. Nevertheless their presence 
is of great economic value In covering barren wastes 
with vegetation, where few other trees can And enough 
to support life. In many other situations these dwarf 
Oaks are admlrablf adapted for prodaoing desirable 
effects. 

The " grand old Oaks of England " have been admired 
and venerated for centuries, bnt In this countiy the 
American Oaks are far superior to any of the Euro- 
pean species, as they develop faster and are more en- 
during. QHircut Sobur, which is the European spe- 
cies most commonly planted In this country, appears to 
be short-lived here, nsnally declining before it reaches 
50 years of age. 

Everywhere in the southern states the Live-Oak Is 
popniar (Fig. 1608). It is associated with every old 
plantation. It is the character] stio tree of the country 
from the Carolinas south and west. 

Samusi. C. Moon. 
OAXSSU (Wm. Cakes, New England botanist). 
LiliAc*!*, A genus of 2 species of American hardy per- 
ennial herbs, Davlug the graceful habit of such choice 
wild Sowera as the Solomon's Seal and more particularly 
the common bell-wort, Umlaria perfoliata. In moist 
woods it grows about a toot high and bears one or few 
pendulous, yellow, 6-parted fls. about H in. long. The 2 
kinds can be transferred from the woods. O. icisilf. 
tla is also offered by a few dealers In hardy plantn. 
. prefera a rich light soil In a rather moist, partially 
ihaded position, and improves greatly under cultivation. 
The Oakeelas can be easily told from Uvularias by 
heir leaves, which are merely sessile Instead of per- 
foliate, 1. e., the base of the leaf does not surround the 
stem as It does in Uvularia. Oakeelas were fnr<-.-rl]r 
placed In Uvularia. but In 1879 Watson removea l^ m, 
largely because of the seeds, which are brown and 
□early sphericsl in both groups, bnt In Oakesia they 
have a very much swollen, spongy, brown ridge, while 
n Uvularia they are covered by a thin white aril {an 
ippendage grewlng from near the point where the seed 
s attached to the ovary ) . Other generic characters are : 
Is. few, solitary on short pedicels opposite the tvs.; 
iegments wlthont callosities : capsule membranons, 
'lliptlcal, acutlsh at each end, very tardily dehiscent: 
vs. more or less rough on the margins. 
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1>, Wilts. Stem once forked: Its. oblong- 

lanceoliUe, acute ftt each eod ; margliiB mlDUtel; bcb- 

brouB: capsule home on adhtinct stipe. Canadsto Fta. 

■sdArk. B.M.UOS. L.B.C. 13:12G2. G.W.F. IC. D. 51. 

P. W. Babci^t uid W. M. 

OAT. Avena talirii. 

OBEUBCABIA. nea Ltpaehyt. 



ODONTOGLOSSUM 

McWmiam hu given Dipladenias with xurb good results 
(see Dipladenia. Vol. 1| should be attempted for Odon- 
tadeola, but O. tpcciota perhsps grows at lower iilti- 
tudes, and niaf require the treatment usually giyea \a 
hothouse Tinea. All Odoutadenlas bave yellow lis., 
while Dipladeuias ore yellow only Id tbe throat. 
OdoDtadenla la a genua of about S epeclea ot tall. 



calyx 5-parted, I 
rolla-lob - • 



I lobes I 



D thopi 



oppoa 
Id scar 
marksbly blunt 
nted b ' 






lapping to the right and twisted t 
flied at tbe top of the uarrow part of the tube. Tbe 
genus Is dlstlnt^ished from Dlpladenia by the shape or 
the calyi-lobes and by tbe cup-shaped group of toothed 
glands bolow the pistil. 

■peoiAw, Beuth. IDiptadinia Hdrritii, Hook.). 
Shrubby, bnnched climber: largest Ivs. 10-16 by 4-5 
oblong, tapering, scarcely leMhery, feather- veined. 



iah base about !4 In. long and thick, then suddenly ci 



OOHHA (old Greek name tor a wild pear, which some 
of tbese plants were thought to resemble In foliage). 
Otknieta. O. mulliflora Is a cool greenhouse ahmb 
cult, by a few fanciers for Ita remarkable appearance 
when in fruit. The Us. are yellow, appear in spring, 
and are borne to tbe number ot 10-15 in racemes ler- 
minatlng short lateral brancbcs. Tbe blossoms are 



reoeptaole increases until it becomes an inch or so thick, 

gobolar and bright red. Upon it are borne black seed- 
[e bodies, which are the carpels. Tbe red aud black 
make a One contrast. This rare plant is best prop, by 
enttlDga stnick in autumn. It is cult, in America, but 
not advertiaed. 

Ochna Is a genua of alKmt S3 species of trees and 
shrubs from tropical Asia and Africa: Ivs. deciduous, 
alternate, minutely serrate, leathery, shining : fls, yel- 
low, rarely greenish, jointed to the pedleel»; sepals 5, 
colored, linbricate, persistent ; petals 5-10 ; stamens 
Indefinite; anthers npenlng lontntudlnally or by pore- 
like slits: ovary deeply 3-10-lobcd ; lobes 1-celled, 
1-OTuled; styles connate; drupes 3-lD, sessile. 

multUUra, DC. Glabrous shrub, 1-6 ft. high: Iv.m, 
oblong -elliptical to obi anceolate-ob long: petals sesnile: 
anthers as long as the filaments, opening longitudinally : 
sepals In fruit about 4 lines long. Upper Uuinea. 

G. W. Oliver and W. M. 

Oeina ntultiflora Is a remarkably handsome shrub 
(or conaerraton- decoration. It is usually regarded as 
a stove shrub, but has done well witli us in a green- 
house temperature of 53° (min. ). It has a unique eirert, 
and to be properly appreriated specimens should stand 
out. Thedrupeletsare black, maklnga striking contrant 



ODOITTOOLOBBITII {Greek, loolh-lonqve; in allusion 
to the crest on the labellum). Orchiadcta. A genus 
of orchids embracing about 100 species, natives of tbe 
higher regions of the Andes from Ueilco and Guatemala 
to Colombia and Bolivia. On account of their hand- 
some fiowers these plants are among tbe most favorite 
orchids ot cultivators. O, criipum is one of the finest of 
aU orchids. 

Plants epiphytic, with short rhiiomes and 2-lTd. 

Sseudobulbs, often with sheathing leaves at tbe baae: 
s. In few- to many-fid. racemes or panicles arising from 
the base of the pseudobulb; sepals and petals spread- 
ing, free, or the lateral sepals rarely somewhat united 
at the base; base ot the labellum ascending parallel to 
the column and sometimes adnste to the latter; lateral 
all, often erect; middle lobe large, spreading, 



le of a spindle trc< 



ceptac 



Mm heat, seeds ger- 

year. We have not been so fortunate with riiltings. 
Unfortunately for us, cat-birds appropriated all the 
berries as aoen as they became ripe. They entered 
through the open spaces in the annei to our conserva- 
t«fy- T. D. HATriEU>. 

OCIKini. SeeBaBil. 

OCOTILLO. FouquUria iplrndfiit. 

ODOHTADfiiriA (Greek, tonlhrd alandu). Apofy 
tiifea. Here belongs the line tropical yellow-tid. 
rilmbor sold as Diptadtnia ffarrinij, which rivals in 
beauty the well known greenhouse Allamandas. The 
fis. are fragrant, about 3 In. across, funnel-shaped, with 



variou 



Ion, 



itlbe I 



LU In Oncldlum. 

This genus in closely related to Oncldlum and Hll- 

•-'■*-■■ g generally 



of tbe spec: 
eultlvsted as Odonloglossums. Tbese two genera aro ' 
easily distinguished from Odontoglosaum by the label- 
lum, which expands directly from tho base of the col- 
umn. There is perhaps no genua of orchids in which 
the species are more variable and more closely related 
than in OdontoglosBum. Numerous varieties connect 

manynalurol hybrids mnkcs the limitation ot species In 

add to the perplexity ot the botanist, it gives the genus 
an additional horticultural value and interoKt resultlnR 
in the prodaetion of numerous garden hybrids and in 
the selection of many varieties, one species, O. irtipum, 
having over a hundred named kinds. 

Heinrich Habbelbbuki. 

Odontoglossums follow the high western mountain 
ranges from southern Mexico to southern Peru, and 
usually grow at great altitudes. With few exceptions, 
they are found in extremely moist situations where Iho 
annual rainfall is excessive and the temperature more 
or less even and cool throughout the year. 

The extreme beat of our summer Interferes somewhat 
with tbe culture of Odontoglossums in America, espe- 
ciolly those of the 0. crinpnm section, and It la neces. 
sary to uae every precaution during that season to 

A lean-to or half -spa 

side, and with ample means oi venuiaiion, is aesi suiiea 
to Odontoglosaum culture. Moreover, it should be pro- 
vided with rolling shades elevated on framework 18 or 
20 in. above tho glass, to afford abundance of light, free> 
access of air and requisite shade, with the additional 
assistance of keeping down tbe temperature In summer. 
The Interior is best titled with solid beds, if poasible. 
but heni^hes of stone flags or wood covered with aabe* 
or gravel an inch or two deep will answer very well. 



e wall on tbe south 
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These, with the floors, should be hosed down two or 
three times daily, to keep the house as cool and as 
moist as possible. 

Ventilation is highly essential at all times, especially 
in dull or wet weather. When the atmosphere is over- 
charged with moisture, the quantity must be governed 
by outside conditions. Top ventilation is most satis- 
factory, because it allows the heated air to escape, gives 
IrHs direct draft on the plants, and does not have the 
drying effect produced by side currents. 

The temperature during winter should never rise 
above 65^ F., even with mild sun heat, and may fall to 48® 
or 50^ at night, or even lower, jt^ithout injury; during 
summer it must be kept as low is the outside tempera- 
tare will admit. Fire heat shomd be dispensed with as 
early as possible in spring. 

Odontoglossums do well under pot culture, excepting 
a few, such as O. Londeaboroughianum and O. eoro- 
narium, with long creeping rhizomes; O. citrosmumt 
which has pendulous flower-scapes, and some of the 
smaller growing species, such as the O, Rossi section, 
which are more easily cared for under basket culture. 

Repotting should be attended to in October and No- 
vember, never during the summer months. Chopped 
fibrous peat, live sphagnum and clean decayed leaves 
in equal quantity, well mixed together, afford a very 
satisfactory compost. About one-half of the pot space 
should be devoted to drainage of charcoal or broken 
potsherds. The plants should be flrmly potted, leaving 
the surface slightly convex, thus elevating the base of 
the plant a little above the rim of the pot when flnished. 

The O, erispum section, which includes O. Coradineif 
O. gloriosumt O. eirrhosum, O. liiteo-purpurenm, O. 
Ptseatorei, and kindred species, require an abundance 
of water at all seasons ; in fact, the compost should 
never dry out, and judicious light overhead syringing 
once a day is beneficial in bright weather, but on very 
warm days it should be applied in the evening, at the 
same time allowing free ventilation to ensure good 
atmospheric action. Weak liquid cow manure during 
the flowering period is also of assistance. 

Species of the O, grande section do not require as 
much water at the roots as the O. erispum type ; the 
compost should be allowed to dry out frequently. They 
are also benefited by a little sun during winter. 

O. eitrosmum is an exception to the grenus as regards 
temperature, and should be grown 10® warmer. It does 
very well in the Cattleya department, enjoys a good 
supply of water at the roots at all seasons, and may be 
easily induced to flower freely by giving it a sunny loca- 
tion daring winter. 

Very few of the species can be satisfactorily propa- 
gated by division ; the trade depends principally on 
fresh importation. 

Among the worst enemies of Odontoglossums are 
slags and the small shell snails. They destroy the ten- 
der flower-scapes, often attacking them even in the leaf 
sheath. A piece of cotton wrapped about the base of 
the psendobulb will afford a means of protection, and 
many may be caught by distributing bits of apple, 
potato, or saucers containing dry bran freely among the 

{>iants. Look them over morning and evening with a 
aotem. 

For other cultural notes on Odontoglossums, see 
Orch. Bev. 4 :22. Robert M. Grbt. 

Cool Odontoglossums.— The management of the tropi- 
eal Odontoglossums found in high altitudes is one of 
the most difficult and. fascinating problems in orchid 
coltare. Nearly all American collections of them have 
decreased and have had to be refreshed from the tropics. 
The collection of H. H. Hunnewell, at Wellesley, Mass., 
has long been noted, although it has decreased in the 
last twelve years. The undersigned has been asked to 
give an account of the methods by which F. L. Harris 
long maintained this fine collection with perhaps less 
decrease than in any other collection in the country. 

The great problem, of course, with these plants is to 
keep them cool enough in summer. The difficulty will 
probably never be wholly solved until the advent of 
artificial refrigeration. Shading alone is insufficient. 
The best principle to take advantage of is the crK)lness 
produced by the rapid and excessive evaporation of 



water. An example is the wet rag wrapped around a 
canteen in a hot desert, which keeps the drinking water 
cool. 

How to produce a g^at and constant evaporation Is, 
then, the particular problem, and Mr. Harris' device 
was an exceedingly ingenious one. Back of his Odon- 
toglossum house he had a brick wall covered with Eng- 
lish ivy, and he had water dripping over the whole vine 
during hot weather. This gave him an extraordinarily 
large evaporating surface. 

In general, it may be pointed out that the conventional 
water pan gives a relatively small evaporating surface. 
A gravel bed yields a far greater evaporating surfaee. 
As an illustration, the undersigned would cite his own 
experience at the Buffalo Botanic Garden. There was 
a house built for Victoria regia and other tender aquatics, 
which was unoccupied during winter. An attempt was 
made to utilize this space in growing palms. The water 
tank was boarded over for the palms, but the water 
below did not furnish enough atmospheric moisture for 
the palms, and they had to be removed. The trouble 
was that the water in the big tank, being colder than the 
air, actually acted as a condenser. The next winter the 
tank was again boarded over, but the water in the tank 
was drawn off and the floor covered with a 6-inch layer 
of gravel. The results were entirely satisfactory. 

J. F. COWKLL. 

With Odontoglossums we have had good results the 
past season by using what we call the Cookson formula, 
recommended by Mr. Norman C. Cookson in the** Orchid 
Review " for May, 1899. The formula is as follows : 
Three ounces of potassium nitrate and 2 ounces of am- 
monium phosphate, dissolved in a 3-gaUon lar of soft 
water. In watering any orchids when making their 
growth, or when flowering, 1 ounce of the solution is 
added to each gallon of water used. In the experience 
of the writer, the above mixture is the best food met 
with for cool orchids. In time it will probably bring 
the plants into such a vigorous state that they will be 
able to stuid our hot summers without so much suffering. 

A. J. Newell. 
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Handeriannm, 22. 
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SchroBderl, 34. 
splendens, 5, 27. 
Buperbum, 6. 
TriauflB. 34. 
tiipudlans, 10. 
trinniphans, 23. 
Veitchianum, 33, 84. 
Wallisii, 18. 



Synopsis op Sections. 

A. Fls, yellow J variously spotted with brown, erimson,ete. 

Section I. Ground color of the labellura yellow. 
Species 1-14 

Section II. Ground color of the labellum white, 
rarely pale yellow or changing to yellow. Species 15-28 

AA. Fls. white, sometimes shaded with rose or cream, 
7iever with a bright yellow or greenish yellow 
ground color. 

Section III. Plants not dwarf: fls. numerous, in 

branched panicles much exceeding the Ivs 

Species 29-34 
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Section IV. Plants manifBHtl; of dwarf habit: 
Hb. few. In ilGDder rseeniea, wltb %be Hcape (and 
often the whole infloresoenea) shorter than the 

Its., rarel; exceeding them Species 35-i4 

XAA. FU. dark purple. 
Section V. Fls. numerons, small, in large, 

branched paoicles Species 46 

sacnOH 1. 
A. Labellttm renitorm, lar- 
gerthan iht rtti ot the 
ftower 1. LondMboroagUamun 

A. Labellum oblong o 






' than 



lepali.- , 

rvunded, emarj/inalf, 

or aeule; vxargin eit- 

B. Aptx rounded or tmar- 

O. Sepali tab-rotHttd 2. brvvUnUnm 

cc. Sepali oblons to laneeo- 
laU. 
D. Column with t blunt 

anrielet 3. srandi 

4. BaUlaperlmnnm 
DD. Column with * cirrhout 

leelh g. luleaTl 

BB.Apezaeule 6. Coradlsel 

T. LlndleTknimi 
AAA. Laheltum varioti*tg 
ehaped, (imbrialelji 
loothed, and ha ring a 

peetinaU ereet B. IntM-porpiiraQiii 

9. iMetBtn 
AAAA. Lahellum Iriangalar or 
triangular- oblong, 
long-aeuminale 10. Hebnlnun 

AAAA A .Labellam lanetetate ,eor- 

daitorkattate at bate. 

B. Coltonn teith rkomboid 

aingi 12. 

BB. Column with t lubulale 

14! 

1. LondMboroDKbUtiiiim, Belehb. t. PseadabQlbR 
rODndieh ovate, 1-2-lTd.: raceme 3-6 ft. long, bearing 
as manr as 30 fls.: sepals oblong, andulate, apicnlate; 

petals obtuse, apicnlate, wider; both light yellow, with 
taany abrupt, narrow, concentric brown markings; 
blade of the labellum extending beyond the Bepala, over 
1 In. across, light yellow, with (ew brown blotches at 
base. Autumn. Mei. I.n. 30:497. Go. 16, p. 502. 
F.H. 187T:24Q.-A distinct plant reHembllng an Oncld- 
lum. Var. pudlnom, Hon. Lip profusely dotted with 
brownish crimson. Qn. 16, p. 503. 

2. brevilAIiam. Llndl. 10. eoronirium, Hort.). Plants 
with leathery, ovate-oblong, spreading Ivs. and erect 
racemes, about I ft. high, bearing 10-30 fls. a-2S In. In 
diameter: sepals Bubrotund - iinguiculate, undulate: 
petals similar, smaller; labellum smaller than the sepals, 
cuneale-emarglnatc, yellow in front, marked about the 
column with yellow and purple, with a 3-lootbed tubercle 
ontbe base. Colombia. 1.H.21:I70. G.C. II. 24:177; 
I1!.IB:4S9; 19:79. Q.M. 34:819; 38:127. 

3. srinde, Lindl. Babt Orchid. Fig. 1509. Pseudo- 
bnlbK2-lvd. : Ivs. broadly lanceolate: scape few-Bd., twice 
as long as the Ivs.: sepals lanceolate, the lateral ones 
keeled, yellow, banded with rich reddish brown spots; 
petals oblong, broader, obtuse, Hubundulate, apex yel- 
low; lahellum almoat rotnnd, aprx Hllghtly emarginate, 
yellow, banded and spotted with rusty blotches, and 
with a large-lobed tubercle on the claw. Autumn. 
Guatemala. B.M. 3955. F,S. 1:24-26. P.M. 8:49. 
Gn. 43, p. 219; 51:1103. G.C. III. 17:41 (abnormal fls.). 
— A raagnifloent species with half-drooping racemen a 
foot long, bearing tew large, brilliantly colored fls, 5-6 
in. indlamcter. Fig. I509lHredrawnfrom''TbeGarden." 

4. SoUltpSTUnnm. Relchb. f. (0. fnnltagi, var. mn- 
eTdnlhum, Undt.l. Fla. on erect racemes, pale yellow, 
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blotched and barred with deeper yellow mostly on the 
lower half ot the Begments. Autumn. CosU Rica. 
G.C. 1865; 1082; 11. 25:369. F.S. 17, p. TS.-Resemblea 
a small pale O- grande, bat fine for summer flowering. 

E. tntleaTl,Lindl.(anc((If(«n/nileav>,Barkerl. Lvs. 
leathery, oblong, shorter than the raceme : fls. 3>i-4 in. 
across, yellow, spotted with brown, borne In a etiff, 
erect raceme; sepals and petals oblong, undulate, nearly 
equal I labellum shorter, ovate, retuse, sagittate and 
tuberculale ut base, orange-yellow, spotted with reddish 
brown. Oct.-Dec. Mei. F.S. 1;49. Gt. 39, p. 474.- 
Free-flowering. Resemble a O. grande. Var. ipiliiidBiu, 
Beichb. f. Fls. larger, labellum and segments clouded 
with brown, yellow only at the tip. Gn. 25:428. Q.C. 
11.25:305. Var. iMpanUnun, Hort. A highly colored 
form. Segments pale yellow, heavily barred with chest- 



. B.B. 1 



:01. 



6. Oaradfnol, Reichb. f. (O. I^indltyanum, Relchb. f. 
and Warns. xO. eriipum, Llndl.). A supposed natural 
hybrid with the habit of O, criipum. Raceme archJDg, 
few-fld. : Bs. stellate, 3 In. across, dark snltur color, with 
few chestnut -brown spots; sepals and petal* oblong, 
acuminate, undulate ; labellum shorter, oblong-acute, 
whitish, with a large oblong red-brown blotch near the 
center aad several smaller ones on the disk; ( 



Bide. 



mbles O. 






but of more slender growth. Winter. 
Q.C. 1872:1068; 11.24:200; 2fl;269; III. 25:315.-VaT. 
■nptrbnm, Hort. A more robust var. with richly colored 
fls.: panicle mnch branched, 2 ft. long. Mexico. Var. 
grandiHAmm, Relchb. f. Fls. yellow, blotched and spot- 
ted with dark brown, large and handsome. Colombia. 

7. Undlejinnm, Reichb. f. and Wares. Lvs. linear: 
raceme lax: fls. 2-3 in. across, thin; sepals and petals 
yellow, blotched and striped with brown; lateral lobvs 
of the lahellum small, white, with purple spots; middle 
lobe red-brown, tipped with yellow. Spring. Colombia. 
—A variable speoiea, supposed to be the parent of manv 
hybrids. 

8. IntM-tfUiphieum, Lindl. Lvs, ensiform, narrowed 
at base: fls. showy, 2-3 In. across, in a robust horiaontal 
raceme; sepals ovate-oblong, undulate, brownish purple. 
witbayellowmargln; petals similar, toothed and spotted 
with purple brown ; lahellum quadrlfid, cordate oroblang, 
fimbriate yellow, spotted with purple and rose; crest on 
the claw pectinate. Winter and spring. Colombia. 
G.C. H. 21:585; 25:140.-Owing to its wide geographical 



1500. Odoatoflloaaum evande. 



nd the intermixture of the descendants. Var. 
Hort. to. radiitiim. Reichb. f. |. Sepals and 
luw, yellow, heavily spotted with dark brown; 
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iMhftiinTn expanded in front, white, shading into a brown- 
ish blotch at base. G. G. II. 25:76. Var. orispitimi, 
Reichb. f . Front half of the labellum convolate into deep 
folds, fimbriate. G.C.III.5:233. Not advertised. Var. 
■otpbmm, Reichb. f. Sepals creamy yellow, barred and 
washed with brown; petals broader-toothed, densely 
spotted with brown; labellum whitish. I.E. 18:73; 37:99. 
Not adrertised. Var. H^itrix, Hort. ( O. ffystrix, Hort. ) . 
LiabeUlun much fringed, and crests very spiny. 

9. fMdtnm, Reichb. f. (O. ffdllii Lindl. x O. luteo-pur- 
pitreum, Lindl.). Natural hybrid. SepaU lanceolate, 
sCraifffat, light yellow, with very larg^ cinnamon-colored 
blotches; petals lanceolate, straight, finely toothed,with 
nttmeroiis small spots; labellum almost circular, short, 
finely fringed, eonyolute, undulate, light yellow, with a 
semi-cirele of radiating keels, some of which are fringed 
and in front of which is a horseshoe-shaped spot. 

10. Hebriienm, Reichb. f. (O. eristdtum^ Lindl. x O, 
cirrhdsum, Lindl. ). Natural hybrid. Fls. 2}i in. across, 
borne in a panicle; sepals lanceolate: petals wider, un- 
dulate, all prettily marked, lemon-yellow, whitish in the 
center and spotted with red-brown markings suggesting 
Hebrew characters ; labellum triangular or oblong, 
acuminate, erose-dentate, darker yellow toward the 
base, with a large maroon blotch and several smaller 
ones. Winter. Colombia. Gn. 21:339. G.G. II. 16:173. 
—Var. atp^nmii, Rolfe. Differs slightly from the type 
in its lax racemes of golden yellow fls., blotched with 
purple-brown. 

11. mMnlAtmii, La Llave. A Lex Pseudobulbs 
orate, l-lvd. : Ivs. lanceolate, acute, 6-8 in. long: ra- 
ceme pendulous, loosely many-fid., longer than the Ivs. : 
sepals narrowly linear or lance-oblong, acuminate, 
brown ; petals ovate-lanceolate, acuminate, undulate, 
yellow, spotted with brown; labellum wide triangular, 
acuminate, crisp, yellow, brown-spotted, claw short, 2- 
crested: column white. Mexico. B.M. 6455 (not 4878, 
which is Ceordatum, Lindl.). B.R. 26:30.-Fls. freely 
in June. Racemes a foot long, with stellate fls. 3 in. in 
diameter. Var. q^6]ideiiB and var. lupArbiim are recom- 
mended. 

12. mirAndiim, Reichb. f. Lvs. lanceolate: raceme 
stiff, 1-sided: sepals and petals lanceolate-acuminate, 
almost wholly red-brown, with yellow margins; label- 
faun linear-lanceolate, similarly marked, and having a 
few purple lines at base, callus homed: wings of the 
column rhomboid-serrate. Colombia. 

13. glorldsiiiii. Linden and Reichb. f. Fls. pallid 
ochre, spotted with brown, paniculate; sepals and 
petals oblong-ligulate, acuminate; labellum lanceolate- 
acuminate, cordate at base, denticulate, about as long 
as the petals ; daw with a 4-lobed, 4-toothed callus ; 
column toothed below the middle. Colombia. G.C. 
1865:578; U. 24:680. 

14. odoritmn, Lindl. Pseudobulbs 2-3 in. long, nar- 
rowly ovoid, compressed : lvs. 1 ft. long, narrowly en- 
siform : panicle sometimes 2-3 ft. long, copiously 
branched and many-fld. : fls. lK-2 in. across, dull 
golden yellow, blotched with brownish red ; sepals and 
petals similar, narrowly lanceolate, acuminate, waved; 
{abellum hastate, lateral lobes short, rounded ; terminal 
lobe broadly subulate, narrowed, pubescent, waved; 
disk with 2 pairs of longitudinal, obtuse, erect teeth. 
Winterand spring. Mexico. B.M. 6502. G.C. 11. 15:337. 
—Var. latemkenlitiim, Andr^. Fls. larger; spots purple- 
brown, larger and more intense. July, Aug. I.H. 17:39. 
Gt. 37, p. 492. Free-flowering. 

SECTION II. 

A. Labellum more or less con- 

ttrieted in the middle, fiddle- 
shaped, 

B. Column not winged, but having 

9 projecting horns at the apex . 15. eonstlictlim 
BB. Column winged: wings pectinate 
or consisting of few decurved 

spines 16. Hallii 

BBB. Column winged: wings toothed 
or entire. 

c. Crest obsolete, S-ridged 17. lave 

cc. Crest falcate-pectinate 18. WaUiiii 



ccc. Crest of radiating keels toothed 

or entire 19. 

20. 

ccoc. Crest a bifid callosity 21. 

22. 
AA. Labellum with an ovate or oblong 
blade, often cordate at the base. 
B. Lateral lobes not upright: label- 
lum with a toothed crest 23. 

24. 
25. 
BB. Lateral lobes on the claw fleshy, 
upright: labellum with obtuse 

crest or none 26. 

27. 
Labellum hastate 28. 



tripadians 
Harryanum 
Nevadense 
Sanderiannm 



trinmphans 

aspersun 

oristatiim 



ooxdatnm 

Bictonienss 

hastilabinm 



15. ooostrletiim, Lindl. Lvs. linear-lanceolate, elon- 
gate: panicle long, slender, loosely branched: fls. 
1-1^ in.; sepals and petals nearly similar, oblong- 
lanceolate, acuminate, bright vellow, blotched with 
orange-brown; labellum flddle-shaped, with rounded or 
truncate, apiculate blade, white, with a rose-colored 
blotch on each side, toothed. Small-flowered, but a 
profuse bloomer, often bearing 4-5 many-flowered pani- 
cles 1-1^ ft. in length. Venezuela. B.M. 5736.— Var. 
oastiLnemn, Hort. Spots on sepals and petals covering 
nearly the entire surface. I.H. 35:66. 

16. HAUii, Lindl. Lvs. a foot long, ensiform, narrowed 
at the base: scape 1-2 ft. long, with a many-fld. raceme 
of equal length: fls. 3 in. across; sepals and petals 
spreading, sub-similar, oblong-lanceolate, long-acumi- 
nate with recurved points, golden yellow, with trans- 
verse bands and spots of yellowish brown; labellum 
white, with a blood-red spot on the middle lobe and few 
spots on the lateral ones, erose-dentate, mid-lobe emar- 
e^nate, with a short awn in the sinus, with 2 spinous 
crests on the claw. July. Ecuador. B. M. 6237. I. H. 
18:58. F.S. 17, p. 81. G.C. 1865:962; 11.25 :140.~The 
spots on the labellum are sometimes scattered. 

17. llBVe, JAndl.{0. Selehenheimii, Linden & Reichb. 
f.). Lvs. 6-10 in. long, oblong-lanceolate: sepals and 
petals oblong-linear, acute, plane, yellow, blotched with 
cinnamon; labellum smaller, white in front, violet on 
the upper half. Spring. Guatemala. B.M. 6265. I.H. 
6:213. B.R. 30:39. — Plants bear 4-6 strict, stout pani- 
cles, 3 ft. long, with numerous fls. 2 in. in diameter. 
Not much esteemed. 

18. WAlUdi, Linden & Reichb. f. (O. bdllulum, 
Hort.). Lvs. linear-lanceolate: sepals and petals ligu- 
late, honey -colored, marked with brown streaks : label- 
lum white, with a violaceous anterior part and marked 
with similar streaks at the base, with 3-falcate calli on 
the base. December. Colombia. I.H. 18:56; 38: 127.- 
Elegant, with slender, drooping, mostly unbranched ra- 
cemes, bearing few large flowers. 

19. tiipftdians, Reichb. f. and Warsz. Lvs. 7-9 in. 
long, linear-lanceolate : raceme stiff, erect, longer than 
the lvs., 8-10-fld. : fls. 2 in. across, dull yellow-green on 
the back; sepals oblong-acute or subacuminate, dark 
brown, with yellowish green tips and bases ; petals simi- 
lar, with yellowish bands; labellum short, panduriform, 
as long as the segments, white, with rose-colored 
blotches, with about 10 keels radiating from the disk; 
lateral lobes rounded, crenulate ; central lobe subreni- 
form, erose-dentate. Peru. B.M. 6029. F.M. 1876:208; 
1880:407. 

Var. HarrylUram, Reichb. f . Sepals and petals almost 
blackish inside, tipped with light yellow, with a few 
similar marks at the base of the petal: labellum light 
yellow, with the base covered with rich mauve purple. 

20. Harrylinimi, Reichb. f . Lvs. about 2, oblong-ligu- 
late, obtuse, 6-12 in. long: raceme up to 3 ft. long, bear- 
ing 6-12 large fls.: sepals and petals ligulate-oblong, 
acute, wavy, brown with irregular, transverse, greenish 
yellow markings; the petals project forward; labellum 
large, flat, undulate, somewhat panduriform, lower half 
white, changing to yellow; upper half brownish marked 
with mauve lines and having about 7 serrated crests : 
column with 2 very small toothed wings. Colombia. 
Gn. 33:633. G.C. III. 2:169. Same as var. of No. 191 
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. I, Relohb. (. Paeudobulba ov&te. kuidI- 
Hate: Its. Ituekr-luiceoUle, bue dbitoh, keeled; lepals 
and petals aimilar, Iknceolate, long-Kuminat^, dark 
brown with a golden margin, outBide dark Kreen; limb 
of tbe labellum wide, hastate, defleaed, flmbriate. white- 
spattedi apex acute, sublncurred, appendage on the 
claw bifld. Spring. Colombia. I.H. 17:45. Qn. 19, p. 
425; 32, p. SSS; 39, p. 250. Q.C. II. 16: Ul ; 21:201.- 
A nhowy plant, witb slender, arching, C-IOacl. panicles, 
and ds. 3-4 K in. acroaa. 

22. 8uid«rihliun, Relchb. f. Resembling O. !feva- 
dtnte. Fla. stellate; sepals and petals lanceolate, acn- 
mlnate, yellow, with numerous enoeolHte-brovtn mark- 
ings; labellum cuneate, panduiiform, apiculate, toothed, 
white or pale yellow, with a purple blotch In front; 
lateral lobes erect. Early spring. Trop. America. — Free- 
flows rlng- 

2.1. tridmpluilll, Relebb. f. Paeudobulbs 3-4 In. lo-ag: 
Its. oblong- lanceolate. 1-1% ft. long: scape archlDg, 
branched and many-ild., 2-3 ft. long: fls. 3-4 in. acroes; 
sepals and petals lanoe-oblong, subacumiaale, undulate, 
Tellow, blotched with deep crimson -brown; labellum 
ovate, cordate, acnte, toothed and undulate, white witb 
a roseate Up; crest of yellow or white teeth. March, 
April. Ooloinblu. I.H. 16:609. 6.C. 1867:S16i II. 
21:205; 23;14l; III. 27:313 <Tar.). B.B. 18:121. OM. 
34:89. F, 1877:217. 

24. Mp«nnm, Relohb. f. (0. mncuMdim, La UaTe & 
Lei. K O..KoHii,Lindl.). Natural hybrid. Lts. oblong, 
acute: raceme few-ad.: sepals llgulate, acute, keeled, 
pale yellow, mottled witb numerous brown blotches; 
petals oblong, acole, much broader, similar in color; 
labellum with a cordate, acute blade wholly whitish, 
callus, toothed, yellow, witb brown lines, pubescent. 
Feb., March. — Free-flowarlng. 

25. orittitom, Llndl. Lts. linear-lanceolate, a little i 
aborter than the many-Ad. scape; sepals and petals 
lanceolate -acuminata, yellow, spotted with brown; label- 
lum oblong-lanceolate, white; apex and margin brown, 
with purple strin, with a digitate crest on the disk; 
wIngB of the column semi-ovate or aubquadrate. Peru. 
I.H. 17:21. -Var. Daybinm, iieichb. Thin is colorei| i 
like the type, but the Up is rhomboid, apiculat«, ser- , 
rate, and tbe teeth of tbe crests on tbe labellum A 
cross each other like tbe bristles on tbe nearly closed ^ 
leaf of Dion,ta muicipala. 

26. oorditnm, Llndl. Psendobnlbaoblong, 1-lvd.; Ivn. . 
oblong, acute, 6-8 in. long; fls. large and handsome, 

, acuminate. 

spotted with brown on the limb; sepals lance-Unear, 
Bourainate; petals broader and longer, undulate. Heilco. 
B.M. 4BTS(bsO. maciilnluml. 1.11.26:355. P.M. 13:147. 
Gn. 27:475. P.C. 3:100.-Stem 2-3 feet bigh; few or 
many- flowered. 

27. BlMonUnie, Lindl. Paeudobulbs oblong, S-3 in. 
long, 2-3-lTd.; Ivg. 1 ft. long, enKiform, undulate, 
spreading; raceme 3 ft. long: fls. IH in. across; sepals 
and petals snbequal, linear -lanceolate, greenish yellow, 
blotched with brown; claw ot tbe labellum hilamellHte, 

Autumn. Quatemala. R.M. 3812' (as Zngoptlatitm 
.J/rieoHumj.-This was the first OdontogloBsumlorench 
England in a living state. It is free-flowering, but not 
as good as plants subnequently introduced. Var. ilbnm, 
Hort. Like the type, but labellum pure white instead of 
wine-red; sepals and petals brown. LH. 19:91. 

Var. ipUndani, Cb. Lcm, Labellnm rone-lllac; other 
segments spotted. Scemn to be like tbetype.witb more 
pronounced color. I.H. 12:449, 

28. hMtiUblam, Lindl. Lts. Knear-oblonR: scape 
l>4-2 ft.: bracts long, deciduous: fls. nunierotis, large, 
handsome, varied witb pale green, purple and while, 
fragrant; sepals and petals Hpreadlng. lanceolate, very 

lines; labniium lartre.'the laterallobes forming 2 horns 
at base, the centralona with a purple. ere"ied claw, and 
orbioular-ovale, while, acute blade : column slender, 
"■Inged. purple. Summer. Coiomhia. B.M. i2Ti. 
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A. l7iilH><>n tfithoHt wingi 

AA. CalvmiiviHt X tpnading aient .30. nBTitmi 

31. dlrbMiUi 
Aaa. Colunn plHritirrhote : iig- 

mtnli lanetolatt 32. Bnnksilaiiiun 

AJLAA. (7o/uBiit irifA Hmbrialt or 
loolhfd tcingt: Mtgmenli oralt 

or rhomboid 33. nolrfla 

34. olltlFiDn 

29. TMIWltlSillinm, Lindl. Lvs. linear-oblong, acute, 
1 ft. long: panicle much branched and muny-fld.,2 ft. 
long: fis. 2 in. across, white, spotted witb pale purple 
or violet : sepals and petals very undulate, narrowly 
llgulate. tbe latter wider; labellum rhomboid, acumi- 
nate, cordate at base, crested, lomentose. March, Apr. 
Colombia. J.H. III. 29:77. I.H, 40:170 (rar. ocsUaU, 
Linden & Rod.). -A dlstinatand beautifnl plant whose 
fls. have been likened to large spiders. 



30. QMVllllll, Llndl. A Pait. Pseudobnibs oblong: 
lvs. tbin, lanceolate: panicle erect, arching, much 
branched, bearing nnmerous star-shaped fls.: sepals 
and petals 2 In. long, niurowly lanceolate, beautifully 
crenate -undulate, while, profusely spotted with roae- 
pnrple; labellum ahaped nearly like the petals, shorter 
and broader, with 2 large crests on the veltow base. 
May. June. Colombia, F.S. 0:594. Q.M. 31:6.59.— 
Closely allied to O. cirrhoium. 

31. alrrhAmm, Lindl. Pseudobulbs lanceolate, com- 
pressed, 2-3 in. long: Its. 4-6 in. long, linear-enalform, 
leathery: panicle often over 2 ft. long, drooping or in- 
clined: fls, :i in. acroBs. snow-while, blotched with crim- 
son or brown, base of the labellum yellow, with brown 
lines at the sides; sepals narrowly tancivlate, ending In 
long, curved points; peUls wider; labellum two-thlnla 
the length of the petals, with 2 ciliate lateral lobes and 
a narrow acuminate middle lobe. Apr.. Mav. Ecuador, 
Peru. B.M. 631T. I.H. 25:301. Ot. 41 :l.')8.i. Gn. 9, p. 
401; 16, p. 19. G.C. II. 5:501, 503; 9:181; 25:13. P.M. 
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32. BaofarliDiun, Rekbb. t. Belated to O. eriipum ; 
Hep&lH uxd pe(&l» lADceoL&te, acute, creamy vhile, 
bordered with violet and ipotted wltti brown, waved; 
tabcllum ratber narroT, oblong, angular-lobed on each 
aide o( the bue, jellow at hue, with few cheatnut- 
brown blotchea ; callaa rhomboid serrate. Colombia. 
Q.C. 1873:105 ; II. 24:204, 748 (vtu-. inMifnt], J.B. III. 
30:4S5 (var. ipltndtm). 



lOd having a Urge r 



e patch 



n tlie diak. B.M. 



Var. I41uiiumlI,Hort. Lahellum broadly ovate, brlgbt 
ruby red, broadly edged vrlth white; crest yellow; 
sepals and pelali tinged with rose, with few red spots. 
U.C. III. 24:117.-In American trade. 

Var. UMnlfcRun, Hort. FIs. white, spotted with pur- 

Sliab brown ; petals suborblcular, lacinlate-toothed. 
.C. III. 18:348. 

Var. llBlia, Ed. Andr^. FIs. pure white, except a few 
red spots on the base of the sepals. I.H. 23:325. 

Var. aallTiBdari, Hort. Pla. with 1 or 2 large »Dd sev- 
eral small, brownlsb red spots on tha white segments. 
Advertised in America. 

Var. Trlins, Hort. (O. Alexatidra, var, Triarut, 
Hook.). Dorsal sepals wlthaelngle roseate spot; lateral 
sepals suffused and spotted with rose; petals pure white; 
labellnm with a large 2-lobed spot. B.M. 5691. 

Var. VBitobUnnm, Hort. Sepals ovate, undulate, 
white with several brownish crimson spots; petals 
broader, color tike the sepals but mostly in one large 
central blotch ; margins undulate and toothed. O.C. III. 
1:799. F. 1884:177. 



1511. HaU 

33. nAbile, Belehb. f. {O. Pemaibni, Linden}. Pseu- 
dobnlbs ovate, bearing two strap-sbaped Ivs. ; panicle 
2-3 ft. long, diffuse, bearing numerous white, membra- 
naeeous fls. slightly tinged with rose : sepals o-'ate- 
oblong, slightly nndulste ; petals similar but much 
wider; labellum cord ate -obi on g, pand urate, with a yel- 
low fimbriate crest and a few rose-colored spots. 
Spring. Colombia. F.S. 16:1624. I.H. 28:407. Gn. 
21:330. O.C. II. 24:212; III. .1:245; 7:200; 25:69. A.F. 
5:183.— A fine species producing numerous large, erect 
panicles. Var. TeltcUluiim. Helchb. t. Like the type, 
hot Ibe parts of tbe flower have large, crimson -purple 
spoU. On. 26:4fl2. 

34. erlipmn, Lindl. [O. BlAttlii, Relchb. f. O.Alez- 
dtulRa,Batem.). Figs. 1510 and 1511. Pseudobnibs ovate, 
compressed, about 3 in. long: Ivs. linear. 1 ft. long: 
panicles rather short, bat attaining a length of 2\i ft.. 
wiUi tew short branches and crowded fls.: fls. white, 
varlonily spotted » 



with r 



sepals . 



late, often undulate; petals ovate to rhomboid, toothed 
and nndnlate-crisp ; labellum oblong-avale, fringed 
with teeth, wavy and erisp. Fls. are produced at any 
leason of tbe year. Colombia. F.S. 16:1052. Gn. 4, p. 
241; 20:291; 21, p. 95; 23, p. 210; 40, p. 590; 46, p. 149; 
63. p. 297. R,B. 21:3. Ong. 0:24. J.H. III. 34:499. 
G.C. 111.81:363,379; 23:1^,390; 25:67, 179, 187. A.F. 
13:34. F.E. 9:327.-As was stated In the Introdnetion, 
this species has probably more than a hundred named 
varieties. Many l>esldes those cited have been figured 
Is horticultural and botanical works. Very tew varie- 
ties are found In American trade lists, but some of tbe 
most distinct are given beluw: 

Var. AndRWnUninn, Hort. (O. AndirsoniUnun, 
Belchb. f.|. Fls. craamrwhite, with broad, longitudinal 
bands ot cinnamon. F,H. 1872:45. G.C. II. 24:680, 681 ; 
III. 17: 739. -Listed in America, 

Var. apUhnn, Ballantyne. Fls. v< 
and petals tacintate on the edges, whit 
late-brown blotches, G.C. III. 15:37S. 

Var. AihvortUinnm, J. O'Brien. Fls. almost entirely 
rose-purple, with white margins and a few white marks 
on the sepals and petals, G.C, III. 19:197. 

Var. eoDTillaiinun, Ed. Andc^. Fls. large, white; 
peUls Irregularly toothed, with few nmnll Tlmson 
blotehei; sepals heavily blotched. B.H. 1388:132. 

Var. cnttitiim, Hort. (O. Altxdndrtt. var. gullatiim. 
Hook.). Se|»ls linear-oblong, with several pale purple 
blotehes; petals broader, similarly spotted; labellum 
obloDg-qoadrate, contracted In the middle, spotted with 



!ry large; 
!, wlthri ' 



A. Stpats and ptialt tivtitari}/ 

colored. 

B. Column wilhoiil Kingt. 
0. Pieudolnilbi comprentd and 

tdstd. 
D. Labellum lehiti or eolortd like 
Ihepetalt 33 

>t>. Labtllum violet 37. Knmni 

cc. Pteudobutbi inoolh, terete ... .38. OeiatedU 

)B. Column u'ilh entire wingi 39. Carrantadl 

SB. Column vith toothed or erenate 

C. Labellum reniform 40. eltrotDllun 

L'C. Labellum obtong.^uadrale 41. pnlelieUtUII 

42. EcertODl 
lA. Sepalt andpelali diiKimitarin 



35. XkdrteM, Belchb. f. (O. maxillirt. Hook.). 
Pseadobulba long-ovold: Ivs, strap-shaped. 10 In. long: 
B».2H in. across, 4-10 In a raceme; sepals and petali 
lanceolate, keeled, white, with a purple blotch at tht 
base; labellum shorter than the sepals, the lateral lobea 
forming 2 acute recurved appendages on the claw, mid- 






pal- 



dle lobe trowel-shaped, white, with a yellow base and 
an orange blotch. Summer. Mexico. B.H. 6144. 1,H. 
30:480. F.M, 1875:158, Gn. 10, p. 443. G.C. II, 26:116 
(seed pod). G,U. 39:117. 
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m, Lindl. (O. maxillirt. Lindl.l, Paeu- 
dobnlbs 2-;(-lTd.: Ivb. oblong, acute, 9 in. long; BCspe 
■bant aa long u tha Its., S-6-ad. ; fls. 3 in. acrogg, pure 
white, with the bases of all the parta profusely Bpollod 
with brown; sepals membrauacBOus, oblong; petals sinii- 
lar but wider, k11 pubescent at the base; labellum with 

acate, dentate, pubescent. Mexico, at an elevatioQ of 
10,000 ft. I.H. <i:200. G.C. 1867:572 and II. 25:597. 
Not B.M. 6144, which Is O. Madrense.-Vi,r. MndldD- 
liun, Beichb. f. Sepals and petals pure white, with a 
brown blotch and a few spots on the la- 
bellum. G.C. 1867:710; II. 25:596. Var. c^ 
gntUtam, Beichb. f. Sepals and petals '^'^ 
spotted to above the mldille. I.H. 31:521. 

37. SrkDerl, Beichb. f. Paeadobalbs 
Bobrotund, compressed and sharply 2- 
©dged, 1-lvd.: Its. 7-9 In. long, VA-2 in. 
broad, keeled; soape 4-8 in. long, Inclined 
or pendulous, 3-6-fld. : fls. I!< In. in di- 
ameter; sepals and petals subequal, ob- ,^^ | 
long-acule. pale violet-red in the center, ^tf 
with broad white margins; labelluni with V^ 
a stout yellow eicuvBt«d claw bearing 2 X 
erect ealli ; middle tobe subquadntte, 2- 
lobed, pale violet, with white and brown 
streaks at base. Costa Rica and Mexico. 
B.M. 5778. I.H. 32-.t62. F. S. 23:346», 

G.C. 1868:98; II. 25:756. 

38. (Mntodll, Reichb. f. Plants small: 
Its. linear-oblong, 

ir-6 in. long, r - 
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Var. ilbnm, Vellch. Pis, white, eicept the yellow 
claw of the labellum. On. 24:413. Var. ToatUum, Le- 

mairo. Fls. rose-colored, eicept the yellow claw of the 
labellum. I.H. 2:59. Var. t4miui, Veitch. Blade of 
the labellnm deep rose. Var. pnnotttom, Veitch. Fts. 
pale rose; sepals and petals spotted with purple- A 
variety called mizimnm la also advertised. 

41. pnlehtllnm, Batem. Fseudobulbs oblong, com- 
pressed, 2-lvd. : Iva. grass-like, rather stiff or rigid. 
9-12 in. long: scape weak, 6-7-fld.: fls. white, except tbe 
jellow creat of the labellum ; sepals ovate, acute; petals 



I A 
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few-fld.:as. IK la! 
across, white, with 
the base of Uie la- 
bellum golden yel- 
low; sepals and petals broadly 
oblong, the latter narrowed to 
a short claw; labellum sessile; 
lateral lobes smalt, auriculate; 
middle lobe snborhlcular, plane, 
deeply blQd. Feb. -May. Costa 
Rica. B.M. 6820. Gn. 26:454. 
G.C. II. T:S1I; 25:757; III. 
19:77, 

39. CarrftntMU, La Llat-e & 
Lei. ( O. m«m6randceuHi,Lliidl ). 
Paendobnlba usually 4-angled, 
2 in. long, bearing a single 
oblong leaf 4-6 in. long: scape 
aheathed with large bracts, 
bearing 2-6niembranaceousflfl.: 
fla. 2 In. acroH!<, pure u-bito, with 



the bases of tl 



eaks of red n 



bellum with a yellow claw; lat- 
eral lobes small; middle lobe 
large, broadly cordate. Fls. 
produced In winter, very fra- 




iwhat 
undulate: lateral lobes of 
the labellum triangnlar, 
middle lobe oblong, sab- 
quadrate, apex recurved; 
column very abort, with 3 
Hmbriale wings. Spring. 
Guatemala. B. M. 4104. 
B.B.27:48. -Easily grown, 
and never fails to blos- 
som. The flower-aplkes 
suggest the lily-of-the-val- 
ley. Fragrant. Var. miim, 
Hort. More robust tban 
the type, with larger fls. 
Var. graadllldTum is 
listed. 

42. SK«rtonl,Llndl. Like 
O. pulcAellum, but with 
the fls. only half as large: 
labellum acute, not almost 
truncate, ezoavated at 
the base and with 2 teeth 
Infleied over the excava- 
tion. Guatemala. — This is 
of O. pvlthellum. 
Pseudobnlba small, much com- 
bout 6 In. long: raceme about as 
uJ.: fl8.2-3 in. in diameter; sepals 
c, cream-colored to greenish yellow, 
with short bars of dark brown; petals while, with a few 



spots at base, oblong, obtu.ne 



labeUur 



yellow claw. Winter. Mex. P.C. 3:129. B.R. 

^. B. 5:222. Gn.l9,p.306i 28:507. F.8. 20:2110.- 
s an extremely variable species, and probably in- 
1 the forms cultivated as O. £!hrtHbergii and O. 
onianum, which are united with this species by 
authors. The name mnjut baa been applied to 
i1 varieties. PrDbably I.H. 1:30 (as O. Ehnn- 
F.S. 8:846 (as 0.£hreHbergii = 0. apltrum. 



Kew< 



is) a 



3 belon 



lasting several week! 
Mex. B.M. 4923. B.R. 31:30; T 

33:34. I.H. 1:12. P.M. 12:193. 
Gn. 19, p. 333; .'12, p. 323. G.C. 
11.15:753. F. 1881, p.43.-Var. 

■njijni, Hort. Fla. larger, with brighter spots. I.E. 
25:313. Var. dtoonun, Hort. Pig. 1512. Pis. large, 
spotted Inside and outside with bright red. I.H. ■JS-S" 



On. 32:617. J.I 



, III. ; 



:423. F.M. 1877:254. Var 



dSTMiJ, Hort. Fls. white ; base of the sepals and petals 
barred with reddish brown ; labellum bordered with 
spots of the same color. Mexico. 

40. eltr6ammn, Llndl. Fig. 1513. Fseudobulbs subro- 
tund, compressed, pmooth, l-lvd.: Ivs. oblong, c' - 



thick, sc 



Q the r 



(0. Boitii majui rubeietns, 
Hort.). Fls. large; petals clear rose, with dark brown 
spots at the baxe. R.H. 1886:492. Gn. 28:507; 39, p. 
345. G.C, U. 21:346. 

44. DaWMDlknom, Reichb. f. (O. £hr<nbetvii. Sort., 
not Link, KlotiBcb * Otto). Raceme few-fld.: sepals 
lanceolate, subacute, rose-colored, blotched with crim- 
son to the apei; petals oblong, acute, pure rose; label, 
lum broadly ovate to subrotund, crenalate; apex retuse, 
colored tike the sepals; callosity with 2 teeth at the 
apex. Mexico. G.C. 1865:1226; U. 25:469. F.S..17, p. 76. 

45. Sdwardt, Reichb. f. Lvs.2 ft.long,strap-shaped: 

panicle suberect, curved, 2 ft, long, the rachia bearing 
many horizontal branchia covered with many rather 
small dark purple flowers : sepals and petals oblong 
to ovBte-obtuse, reflexed and wavy; labellum tongue- 
shaped, obacurely lobed, with a prominent yellow lobu- 
late callus on the disk. Spring. Ecuador. B.M. 6771.- 
A distinct plant, eaaily cultivated. 

Supplementary list of sjnonjnn and Impertecllr known 
kinds; O. Amoldid7nim.— 0. IMmfuTn, tt«lehb. f. SppiJa and 



. large and full in outline. 3 in. across. 
white to rose, with a violet labellum : sepals and petals 
oblong, obtuse: labellnm ungulculate, reniform. May, 
June. Guatemala. P.R. 29:3. R.B. 21:265. P. 8. 6:633. 



ne. emiiny whiln. BiMtted wltb reddisb pnrDle; lab 
e. tputled like Ihepetuls and italnrd wllhTellow i 
.-O. DaicidnuHt. Perhapi a mliprinl for Dawionli 
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— O. deUedtum.— O. EdgertonianuTn is probably Bgertoni.-- 
O. KarwinakUf Reiehb. f., is probably a synonym of O. Iceve. 

— O. UopanHnum. 8ee No. 5. — O. PhalcendpHt, Linden 
A Reiehb. f.^Miltonia Phalienopsis.— O. JUxzlii, Reiehb. f. 
— lliltonia Ranlii.—O. apUndens.— O. vexUldrium, Reiehb. f.» 
Jfiltonia ▼exillaria. — O. Vietorienae and vars. albnm and sn- 
perbam.— O. Wdmeri. Lindl.^Oneidium Wameri.— O. Wartee- 
wiem, Reiehb. f.-Miltonia Endresii.-O. WeUoni, Hort.— MU- 
UmU WarscewicslL Heinrich Hasselbbimo. 

(BCOCLASES. See under Dendrophylax, 

(EVOTHillA. (said to be Greek for wine-aeeniing; in 
allnflion to the ancient use of the roots). OnctgraeecK. 
EvsNiNO Primbose. Herbs, or sometimes shrubby at 
the base, with alternate simple or pinnatisect leaves and 
mostly showy fls., which are yellow, white or rose-color: 
ealyx with a tube prolonged beyond the angled or cylin- 
drical ovary, with 4 usually strongly reflezed lobes; 
petals 4, mostly obovate or spatulate; stamens 6, with 
narrow mostly versatile anthers : fruit a 4-valved locu- 
licidal capsule. The CEnotheras are mostly dry-soil 
plants and are chiefly North American. Some of them 
are South American, and Bentham & Hooker admit one 
plant which grows in Tasmania. The genus is poly- 
morphous, and there is consequently great difference of 
opinion as to generic bounds. What Is commonly re- 
garded as one genus is broken up into ten or a dosen 
genera by some authors. These minor genera are here 
treated as subgenera, for the group is fairly homoge- 
neous from the horticultural point of view, and an en- 
tirely new set of names in several strange genera could 
scarcely be forced on the trade. The Godetia section 
contains some excellent flower-garden plants, and some 
of the true CEnotheras make glowing displays of yellow 
in the border; but the greater number of the species 
are of only secondary importance to the cultivator. 
Amongst the best of the lM>rder-plant species are (E. 
fruHeoMa, var. Youngiif (E, glauea, var. Fraseri, (E. 
emfpitosn, <E. IfigsouriensiSf (E. sp^cioaa. For a 
botanical revision of the North American species, see 
Sereno Watson, Proc. Amer. Acad. Arts & Sci. 8:573 
(May 13, 1873). L. H. B. 

There is nothing special to say about the culture of 
CEnotheras except to note the tender kinds and the bi- 
ennials. AH do well in ordinary garden soil, enjoying 
sunshine. They are easily raised from seeds and cut- 
tings. <E. acauUSt eximia (properly (E. easpitoaa) are 
low -growing biennials which do well treated as annuals. 
They will not endure the winter. <E. Missouriensia is 
a splendid trailer, with enormous yellow flowers, and 
seed vessels. It is quite hardy, and a fine rock garden 
plant. CE. biannia, the common Evening Primrose, is 
rather weedy, and only fit for the wilder parts of the 
garden. (E, bienniat var. grandiflorUt is a better form. 
(E, frutieoaa and (E. Fraaeri are two of our best 
border kinds, with stiff, branching stems. Ci^. Hnearia 
is a pretty little species, often naturalized but well 
worth growing. Childs* Mexican Primrose is tender, 
but makes a pretty plant for hanging pots. (E. apecioaa 
is a very fine species, but spreads so quickly by under- 
ground stems as to become a weed in favorable situa- 
tions: it is good for naturalizing in wild gprounds. 

T. D. Hatfield. 

CEnothera is represented in Colorado by a diversity 
of specific forms which have been segregated into no 
fewer than six genera. Of these nearly all are peren- 
nial, <E. albieaitliaf Pursh, being an interesting excep- 
tion. Of the perennials, (E, aerrulain will bloom the 
first season from seed, and probably some others will if 
sown early. A few kinds are slow to germinate, notably 
US. brachyearpa and (E, eatapit^aa^ which usually pro- 
duce some plants the first season, but most of the seeds 
remain dormant until the second year. (E. brachycarpa 
includes two forms of specific rank, the typical form 
belonging to the western slope of the Rocky mountains 
and agreeing with Britton & Brown's description and 
illustration, but fiowers 2 inches broad, seeds purplish 
black. The <E. brachycarpa of the eastern slope, so 
ealled by botanists and collectors, has flowers 4 to 5 
inches broad, capsule IK to 2 inches long ( ! ), broadly 
winged, seeds larger than of any other species, of angu- 
lar form, light brown. Foliage resembling that of (E. 
Miaaoarienaia and seems to be most nearly related to 



the latter species. The western type seems not to i)e in 
the trade. 

As to culture, most sorts seem to prefer a porous soil 
with a rather large proportion of sand, an ideal soil 
consisting largely of decomposed granite with some 
vegetable matter. They seem to be quite adaptive, and 
<E, brachycarpa, Miaaourienaia, et<s., are found some- 
times in stiff clay soil. An abundance of sunshine is 
natural to most sorts. x). M. Andrews. 



acaolis, 17. 
albicanlis, 7. 
am(Bn&. 20. 
bienniii, 5. 
bifrona, 20. 
blstorta, 2. 
brachycarpa, 19. 
casspitosa, 18. 
Califomica, 8. 
eheiranthifolia, 3. 
ChUdsii, 15. 
Dnunmondi, 6. 
erimta, 18. 
Fraaeri, 10. 
fraticosa, 11. 



IKDKX. 

glauea, 10. 
glorioaa, 21. 
inrandiflora, 5, 21. 
Lamarekiana, 5. 
lAndUyi, 20. 
linearis, 12. 
maeroearpa, 9. 
major, 11. 
marginata, 18. 
Mexican Primrose, 

15. 
MisBonriensis, 9. 
Nivtrtiaina, 20. 
ovata, 1. 
pinnatUida, 7. 



pnmila. 13. 
purpurea, 20. 
qnadrivulnera, 22. 
riparia, 12. 
rosea, 16. 
roaeo-<Uba^ 20. 
rubieunda^ 20. 
sermlata, 4. 
Bpeeiosa, 14. 
taraaaeifolia, 17. 
tetraptera, 15. 
Veitehiana 2. 
tfinoaa^ 20. 
Whitneyi, 21. 
Yonnffii. 11. 



A. Stigma capitate or diak-like, entire 

B. Calyx-tuba filiform 1. Taraxia, below. 

BB. CaiyX'tube ahort, obconic or funnelform. 

II. Spilsbostigma, below. 
AA. Stigma deeply 4-eleft or at leaat 4-toothed. 
B. Stamena of equal length. 

c. Calyx-tube ahorter than the ovary 

III. Mebioltx, p. 1120 
cc. Calyx-tube uaually much exceeding the 
ovary. 

D. Seeda angled f horizontal in the pod 

IV. Onaora, p. 1120 
DD. Seeda not angled, aaeending. 

B. Fla. yellow, erect in bud: aeeda in 2 

rowa in each locule V. CEnothera, p. 1120 

EB. Fla. white or pink, drooping in bud: 

aeeda in 1 row VI. Anoora, p. 1120 

BB. Stamena of unequal length. 

C. Anther a veraatile. 

D. Plant cauleacent {with atem). 

E. Fla. yellow. 

V. Seeda created VII. Meoapterium, p. 1120 

FF. Seeda not created VIII. Kneiffia, p. 1120 

BE. Fla. white, pink or reddiah 

IX. Hartmannia, p. 1121 
DD. Plant atemleaa. 

E. Capaule with wrinkled wing-anglea 

X. Pachylophus, p. 1121 
EE. Capaule with plane or entire wing-an- 
glea XI. Lavauxia, p. 1121 

cc. Anthera attached at baae, erect or nearly 

ao XII. GODBTIA, p. 1121 

I. Subgenus Taraxia. Stemleaa, uaually perennial: 

atigma capitate : calyx-tube filiform : capaule 
aeaaile, narrow to ovate, uaually not winged: fla. 
yellow. 

1. ov&ta, Nutt. Perennial, slightly pubescent: Ivs. 
ovate to lance-oblong, 8 in. or less long, acute, serru- 
late: calyx-tube sometimes 4 in. long, the petals less 
than 1 in. long and yellow: fl.-bud erect: capsule }i in. 
long. Calif. 

II. Sttbgemtjs SPHiBBOSTiOMA. Stem-bearing: atigma 

capitate: calyx-tube ahort, inveraely conic or fun- 
nelform: capaule aeaaile, linear, not winged: fla. 
varioua* 

2. bistdrta, Nutt. One to 2 ft., the base decumbent, 
hairy and pubescent: radical Ivs. spatulate to lanceo- 
late and petiolate, dentate: stem Ivs. mostly sessile- 
ovate to narrow-lanceolate and about 1 in. long, dentate : 
fls. yellow, turning green, the petals (about ^ in. long) 
usually with a brown spot at the base : calyx-tube 1-3 
in. long : capsule % in. or less long, 4-angled, con- 
torted. S.Calif. 

Var. yeitohiina, Hook. More slender: radical Ivs. 
narrow-oblanceolate and long-petioled : capsule longer 
and narrower (1-1 J<! In. long) and little contorted. 
S. Calif. B.M. 5078. 



n 
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3. ahelrftDthUAlIk, Horoem. Stems decumbent or u- 
ceDdlDS, 2 rt. or more tall, caoeaceDt: Ivs. thick, about 
1-^ iD.lann;, broad -OTate to lanceolate or the lower ones 
spatalate. Che upper ones becoming seeelle, most ol 
them entire: petals yellow, H-H in. long: capaule % 
in. or less long, curved, somewhat halrv. Calif. B.R. 
12:1011}. 

III. Sdbgenub Mirtolix. Sttm-bntring: ifigmaditlt- 
like but 4-toolhid.- catyi-tube thorter than the 
ovary, enlarging upward; eapitlU linear or 
nearly eytindrical, ittiile; fU. yeiioic, axillary. 
i. Mrmlita, Nutt. Slender, simple or bntncbed, 
abont 1 (t. high but variable in stature, nearly glabrous 
to canescent: Its. linear to lanceolate, 
1-3 in. long, QBually acute, attenuaUi to 
the base, sharply dentate: petals broad- 
obovate, a in. Iduk. wHTy-marKined. 
Hlnn., west and south. Bieiwial or 
perennial. Mn. 7:41. 
IV. ScBCFKuna Ohaoiu. Sfrm-btar- 
ing: stigma 4-cleti : calyx-tube 
elongated and cylindrital, en- 
larging at the Hiroat: eapiule 
linear-oblong to long-conie, 4- 
angled: fli, yrlloK, optninf In 
evening. -TS.VE Bvbnino PsiM- 



6. Utnnlt, Llnii 
Pbiubobe. Pig. 
simple or brand 
4-6 ft.}, closely 
what hairy: Iva. 



COMHOK EVtNINO 



, remotely denticulate, the low- 
nes petioled: calyi-tube 1-2 In. 
i™ long: petals bright yellow. % 
■--- long: 



hairy, ofMn 1 In. long. Oenerally dis- 
tributed, aud now a conimon weed In 
the Old World. On. 28, p. 480.-The 
fls. open suddenly at nightfall. It is a 
weedy plani and has little to recom- 
mend it to cultivation, although it is 
offered by dealers. In France the 
thickeDed roots are mentioned as an 
edible vegetable, to be used after the 
manner of salsify or vegetable oyster. 
The root should be eaten, according to 
Vllmorln, "at the end of the first year 
ol its growth." 

Var. KTUidmAnt, Lindl. {(E. La- 
Mrf marckiina, Ser.). Fls. moeh larger. 
cvenlna Pilm- the petals I-2S in. long. Very showy 
n»e(XX). when the tis, open. Commoner west- 
ward. B.M. 2068. B.B. 19:1601. Qn. 
26, p. 482; 46, p. «4. 

V. SPBO«mjB tEsoTHBR*. Stem - bearing : itigma 
deeply 4-tltH : ealyc-tube very long and HHtorm 
or linear: capeult narroio-eylindric, obtueely 
4-ani/led, Kith namrrova eerda inS 
locule: fl».yellotr,moitl]i ehowy. 
6. Drtninmdii, Hook. Fig. l.'ilS. One to 2 ft.. troiD 
an oblique or deeumbent base, loosely pubescent: Its. 
lance-oblong or oblancoolatc, acute, eitlier gradually or 
abruptly tapering into a short petiole, entire or slightly 
toothed; calyx-tube usually 2 in. long and very narrow; 
fls. 2-3 in. acroaa, nocturnal, bright yellow, showy: cap- 
sule 1-2 in. long. Texas. B.M. 3301. -Perhaps biennial, 
but grown as an annual. 
Vr. SuROENns Anoor 
4-clrM; eatyx-ti 
Kardt: capsule obloiiQ 
pink, opening by day. 
T. ftlbluUia, Pursh {(E. pinnatUida, Natt.). Low 
{ 1 ft. or lets tall), stems white and shreddy, the branches 
ascending, slightly pubescent or sparsely hairy: ivs, 
laneeolate, oblanceolatc or lance-oblong in outline, 
deeply pinnatifld or some of the larger ones only 
strongly toothed, 4 in. or less long, sessile or nearly so: 
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Bs. large (3 in. or less across), diurnal, wbfte and fading 
to rose, the petals ubcordate. Prairies, west. B.R. 
14;1142 <as IS. pallida). 

B. OaliUralea, Wats. (tE.albfeaiilit, var. CaJHiniea, 
Wats.). Smaller and hoary -pubescent or villons, tli« 
stems only 3 or 4 in. long: Ivs. narrow -oblanceolate and 
acuminate, usaally stalked, toothed or pinnatifld: fls. 
often larger, fra^^tnt, the petals lobed. Central and 
southern Calif. 

Til. SuBaitTs HiGAFTSBitTH. SItm-bearing: ttijma 
4-eUn: ealyx-tube very long and iltnder, tn- 
larging at Ihr Inp: capiHle rery broad and 
strongly 4-minged: fit. yellor, ihoicti. 
d. Mliwmilimda, Sims i<E. narroedrpa, Pnrsli). 
Low, with a hard base, the ascending stems usually nat 
over 1 ft. long, usually pubescent; Ivs. thick, varying 
from oval to linear to narrow -lanceolate, S In. or less 
long, acuminate, narroweil to a petiole, entire or re- 
motely denticulate: petals 1-2^^ In. long, very broad, 
yellow: capsule 2-3 in, long and nearly as wide, broad- 
winged. Mo. and Neb. to Tei. B.M. 1592. Qn. 2G, p. 
480. B.H. 1857, p- 598. 

VIII. SrBOESUB KneIitia. Stem -bearing.- ttigma 

deeply 4-lobed: calyx-lube very slender, tome- 

vhat dilated at the lop: eapiule rather tntalt, 

club-shaped, 4-angled or narrOKlg 4-ii'ingcd .■ 

tls. yellow, diurnal. 

A. Plant mort er less glaucous, glabroua. 

jO, Blaflea, Micbx. Erect perennial, 2-,')ft. : Its. ovat* 

to ovBle-oblong, 1 in. or lens lung, acut« or somewhat 

obtuse, sessile, remotely denticulate : fls. large. In shoit 

leafy clusters, the calyi tube about %in. long; petala 

an Inch long, more or less emarginate : capsule oblong, 

brood winged, short-stalked. Vs., Kv., and south. B.H. 

1606. -Var. FriMrt, Torr. & Gray {<&. Frittri. Pnrsh i, 

Is a form with ov ale-lanceolate often alighlly petl^ed 

Ivs. Southern sUtes. B.U. 1674. 






Stem-bearing: stigma deeply 



ISIS. CBnotharaDnimmeiulUCXK). 

AA. Plant not glaucoui, tisually hairy or pubescent. 
11. frutloaia, Linn. Si^ndbopB- Perennial (or some- 
times biennial), erect and more or less branchy, rnlber 
stout, 1-3 ft. high, the terete usually reddish slens 
somewhat villous; ivs. ovale to narrow-lanceolale, 3 In. 
or less long, firm, usually acute, remotely denticulate 
or entire, mostly sessile; tis. 1S4-2 In. across and showy. 
In an elongating cluster, with linear bracts; ciipsulo 
oblong to otmvate, short-ntalhed or sessile, atronglr 
winged. Dry soil. Nova Scotia, south and west. B.H. 



(ENOTBERA 



S32,-Ver7VarUble. Vh. TdAokU ( <£. Koiinjrii, Hort.) 
Is coramoQ In eaUiTatloQ, uid is prized for Its stocliy 
nowtb &Dit profaHlon o( bloom. It is a strong, larger- 



lewhat documbeat t 



Ei- 



cetleot. Viir. inijor, Hort., is a strong-growing florifer- 
ous form, forming s dense busb-like specimen, 

12. liiubU, Hichi. im.frulicita,vta.Untari>,W&ts. 
€B. ripiria, Natt.). ITsuoli; lower and more slender: 
Its. linear to narrow-lanceolate: capsule mostly less 
broadly winged, clavate. Conn,, south. Gn. 26, p. 481. 

13. pttmlla, Linn. Slender, erect biennial; Ivs. ob- 
luiceolate or oblong, usanlly glabroas, entire, the radi- 
cal apatuiate: Bs. ao inch or less across in a loose, leafy 
Bpiks or raceme, the calyx-tnbe shorter than the ovary, 
the petals DbcDrdal«: capsule mostly clayate, shart- 
aralked or seasile. Nora Sootia, south. 

IX. SuBOENUS Hartiukmia ({neludinjf Xylopleumm, 
tte.), Stem-htaring: itigma 4-lobed; calyx-lube 
funnel form, often very tang; capiule club-thaped 
or otoratetbrvad-vinirtd: fli.uihile, pink or red, 

4. Plant caneicent or villoui. umally ertel, or at leatt 

14. ipMiiw, Nutt. Perennial, with a rootatoek, erect 
or aaeendiug branches, 2 ft. or less high, oanescent: 
Its. linear to lance-obloog. 4 in. or less long, remotely 
or limiateiT denUCe, or the lower ones pinnatitld, at- 
tenuate at base: calyx-tube as long as' the OTary; pet- 
als large, obeotdate, white : capaole ii-H in. long, 
8-wlnged, acute at top. Ho.. W. and 8. B.H. 31B9. Qn. 
28, p. iSi. 

15. UtKptnk, Car. Villous : eapsnle larger and 
more broa^y winged, reir abruptly contracted at top: 
ealyx-tnbe shorterthan the ovary: Bs. white, becoming 
rose. Texas, south. B.H. 168, Var. CMldail i<B.ri- 
iia Mexieina, Hort. ) is a handsome form Introduced 
from Texas by John Lewis Childa in 1892. It was found 
In the wild. "We flrst secured the pink," Hr, Chllds 
writaa, "and afterwards someone else sent us thewhile, 
blush and the other shades, all from Texas." In some 
respects It differs markedly from (E. telraplera. and It 
Is Dot Impossible that it la a distinct species. In culti- 
ration it is a trailing plant. The Its, tend to he broader 
and leas pointed than in CE. tetraplira. It does not pro- 
doce seed in the North, but Is readily propagated by 
enttlngs. It is an excellent plant either for the flower 
garden or for pots in the conserrstory. It Is popularly 
known as the "Mexican Evening Primrose," 

16. rttw, Alt. Root biennial or perennial : stem 
erect or ascending, 1-2 ft., branching from the base: 
Its. lanceolate to narrow ovate- lanceolate, mostly aeuml- 
tiate, rather ahniptly narrowed to a petiole, entire or re- 
motely denticulate or the larger ones fimall-lobed at the 
base: calyx-tube shorter than the ovary: fls. small, 
fnchala-llke, purple or rose, the petals rounded and en- 
tire: capsule like [hat of CE. tpecioia, Texaa and New 
Mexico, sooth. B.M. 347.-Ofrered by aeedsmen. 

a*. Plant glairout or tttentially so, nearly itemleii 
or elie prottrate. 

17. aeaftUi, Cav. (tff, iaTaxacifbiia, Hort.), Tufted 
perennial or biennial plaut, at first stemtess, but pro- 
ducing prostrate, somewhat sigiag stems: Its. oblong 
In outline, 5-8 in, long, pelioled, divirted iuto many uu- 
equal narrow divisions (like a dandelion leafl : fle. ubu- 
ally opening white, but changing to rose, large 12-3 in. 

across),!' .^-j__ ._.,._.. =■_ .___ . . , . . 

ohovate, I 
9:763. Q: 



, <ENOTHERA 1121 

sometimes 1 ft, long, attenuate, repand-toothed, pubes- 
cent: &i. white or pink, l}^-3 in. across, the petals ob- 
cordate: ealyx-tube3-Gin. long: capsule oblong-pol Died, 
1-2 in. long. Neb., west and south. B.H. 1583,5838. 
On. 26:469; 47, p. 46. , 

SI- ScBQENUs Lavavxia. Slemltut or eauntially to: 
tali/z-tube very t lender, mlarging vpwardt, 
loHtier than the ovary; capiiile leith pliine or 
entire leinga: fit, white, pink, or even pale yet- 



X. SceokKCB Pachtlopbub. SttnUt» or etteniiaUy 

to: Mli^ma 4-elttt: calyx-tube vtry tlender but 

rnlaryintl uptcardi, longer than the ovary: eap- 

tule vith vrinkled or contorted u ingt: fit. tchitt 

or pink. 

18. MMpltAw, Nutt. [<E. eximia, Gray. <S. mnrfii- 

nita, Nntt, ). Crown 2-4 in. high, perennial or biennial: 

It*, eioatered, ohiong to narrow -lanceolate or spatulate, 



I 1 In. long, tha 



..^ 



XII. SuBOBHCs QoDETiA. Stcm-bforing : ealyi-tiiht 
' thort and utwilly iroad; captule ovate or tin- 
tar, 4-tided, not winged: lit. lilac, purple or 

The Godetlas are very showy garden annuals, wllh 
brilliant pink or red-purple flowers of Bntiny luster. 
They are generally of easy culture In any warm garden 
spot, although sometiraea subject to what appears to be 
a disease of the root. They urc excellent subjects for 
put culture, either nnder gla-'a or in the open. The gar- 
den forms are derived froui two species. 

20. amJma, Lehm. {<E. lAndleyi, Dougl. (E. riteo- 
dlba, Homem. CE. blfront, LIndl., not i>on. (E. pur- 
purea, Hort., not Curt, Goditia rtiblcAnda and O. 
vinita, LIndl, O. Lindleyina, Spach. O. yirerliAna, 
Uoujonl. KIr. 1516, Rathpr small, often slender, small- 
leaved, the ivs. usually linear to oBrrow-laDceoiale or 



1122 

■mall -oblong, < 



<ENOTeERA 



■or nearly no: fl». \-l'A In. across, 
. _. . li^ht-purple, mrely pODspicuoualy 

tpolted In the throat, scattered OQ leafy brancbes; 
■tlgma lobes about IK lines loog: cspsule 1% Id- or 
less long, tapering at both ends, on a pedicel S in. or 
less long, tbe see<ls In one row in each locule. Pacific 
coast, from Vancouver Ixland southward. B.M. 3833. 
B.B. 17:1*15, 22:1M56. 1880. B.H. lBT2r430.-The com- 
mon old-time garden Uodetia, and much given to dwarf 
forms. One of the best fornis Is knawn in the trade afl 
Godelia rubieunda iplfnd/m (Fig. 151B). A common 
form is known as Bijou. Then are double forms. 
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OHIO, HOBTICnLTnSE IH. Fig. 1318. Ohio lies In 
nearly a squaro body, about 200 miiea from north to 
south and tbe same from east to west. The snrface la 
undulating, being somewhat hilly in some portiona, 
particularly in the southewit and along the Ohio riTsr, 

There are no great elevatloDB nor large bodies of 
water in tbe interior to modify tbe climate. Lake Brie, 

tance along itn shores, but there are no wide climatic 
varialiona between different parts of tbe sta' 

ing 98° In Hummer and falling aa low ai 



In 



lough s 



seldoa 



irln tbe 



lake region. Sums of the more tender fraita 
mental plants often suffer because of low temperatures, 
but all horticultural products which can be grown in the 
same latitude are successfully cultivated within (he 
state. The annual rainfall is aboat 38 Inches, and severe 
droughts seldom occur, 

Ohio has great horticultural possibilities, none of 
which are fully developed, but along aome tines the 
limit seems to be almost reached; at least nntil wider 
markets are opened. The market for Ohio's horticul- 
tural products is mostly within the borders of the state, 
. the most notable exceptions being grapes, strawberries 
and celerv,'the8e artleles being snipped to other states 
In large quantities. The outside trade In nursery prod- 
ucts la also considerable, the exports of trees and 
plants being much more than the Imports - 

To tbe ankening of Interest in horticulture and dis- 
semination of horticultural knowledge, much is due to 
the efforts of snch men aa Kirtland, Warder. Elliot. 
Bateham, Campbell and Ohmer. The first united eSorls 
of early hartlcultural workers was In the organliation 
of the Ohio Pomologlcal Society, In 18*7, The nanie 
was afterward chan)^ to the Ohio State Hortlcultoral 
Society. This organiiatlon remains active at the pres- 
ent time, and during the entire period of its existence 
has nambered among its members many of the foremost 
horticultural workers In the state. Its InQuenee 
in widely felt, both directly through Its m 

 ■' le 

tsprlng of the 

The State University and State Eiperiment Station 
have, in recent years, exerted a decided influence on the 
horticulture of the stal« in helping to a belter knowl- 
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21. Whltneyl.GrBy (£».anindt«A™, Wats., not Hort, 
Oodilia grandiflira , Lindl. O. Whilneyi, Moore. O. 
gloridia, Uort.). Stouter, broader -leaved, compact in 
growth: fls. 2-4 in. acrons, light purple, with dark pur- 
ple spot Ht the throat on each petal, borne in a short, 
dense, not leafy spike or raceme; atlgraa lobes 3 lines 
long: capsule about 1 in. long, oblong or linear, the 
seeds In two rows in each locule. N. Calif. B.M. 5807. 
B.B. 28:61. R.B. 21:193.-Tbi3 large-flowered Ctodetla 
of gardens, giving rise lo such varieties as Lady Albe- 
marle, Duke of Fife, Duchess of Fife, Duchess of Al- 
l^ny, Urandiflora maculata, Brilliant. 

22. qtUdliYdlnen, Dougl. lOodilia quadrivitnera, 
Sparh). A very slender species 1-2 ft.: Irs. linear or 
nearly so, sessile, or with a very abort, narrowed base, 
entire or nearly so : fls. aboat H in. aoross, purple, with 
eroded petals; stigma-lobes short: capsule !4-% in. 
long, 2-rlbbed at the alternate angles, aexsile, with seeds 
in I row. Calif. B.R. 13:lll9.-Onceoffered by Orcutt. 

CK.IjiUndnu." light Tallow," appears in trade 11 it i. bat Its 
eunmonl; used for a form of Oodetia amuena- i^^ }]_ g_ 



work, pertaining to methods, v 

Anything like a complete statistical review of the hor- 
ticultural products of the state would be impossible, for 

Statistics of this kind have only a transient value, how- 
ever, and hence may well be dispensed with, except in a 
few cases where comparisons need to be made. 

Apples are grown In all parts of the state, and, while 
some sections are better adapted to apple culture than 
hardly be said to be any well-deflncd 
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planted. There ere commercial orchards in all parts ot 
the state where alluvial soils abound, except in limited 
areas of the northweKt. But few large orchards kre 
found Id any part ot the slate. Orchards exceeding 50 
acres in extent are rare. The apple crop of the rtate 
Is of considerable commercial importance, however, n-i 
shown by tbe fact that It often reaches a total of 
17.000.000 bushels. Owing to the fact that the majority 
of the orchards are not planted for commercial purponen. 
much of the fruit produced Is inferior in quality. Cam. 
merclal orchardists. however, are giving considerable 
attention to spraying and other necessary details Id 
orchard management, and are securing very satisfactory 

Although the state is bnt little more than 200 milps 
across from north to south, there is a notable differeoce 
in the varieties of winter apples grown in the extreme 
northern and southern portions. The Baldwin is the 
leading variety In two or three tiers of counties lyiQK' 
along the lake; Rhode Island Oreenlug flnda aoongenl»] 
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satisfactory below the central portion of the state. 
Rome Beauty is the leading sort in the southern part 
and is most at home in the counties lying along the Ohio 
river. Ben Davis is well adapted to the same section 
also. The Willow Twig is very satisfactory along the 
river in the eastern part of the state. Grimes Golden, 
Jonathan, York Imperial, and Hubbardston are found to 
be very satisfactory winter sorts in nearly all parts of 
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Areas of largest peach production. 
H Areas of lazsest celery and onion prodnction. 
V Areas of larsest grape production. 

1518. Ohio* to show horticultural regions. 

the state. Of early varieties, essentially the same sorts 
are grown in all sections. 

The conditions for successful peach culture are more 
favorable along the shore of Lake Erie than any other 
part of the state. Ottawa county is the center of peach 
culture in this section, Catawba Island taking the lead. 
In this locality the vineyards have been almost wholly 
replaced by peach orchards. The same state of affairs 
exists in a less marked degree on the adjacent islands 
and peninsula. Athens, Muskingum and Coshocton 
counties, in the southern and central parts of the state, 
produce large quantities of this fruit also. There are 
about half a dosen other counties in which peach cul- 
ture is made a special feature of firuit-growing, but the 
Industry is not developed to the extent that it is in those 
above named. In 1896 the total peach crop of the state 
was nearly 2,000,000 bushels, and of this Athens, Mus- 
kingum, Coshocton and Ottawa counties produced more 
than one-fourth. Mountain Rose, Oldmixon, Elberta, 
Smock, and Salway are the varieties most commonly 
grw>wn. 

There are no large areas of pear, plum and cherry 
production in the state, although a considerable number 



of cherry orchards have been planted near Clyde, in 
Sandusky county. Japan plums have not generally 
proved reliable. Red June, Burbank and Chabot have 
proved the most satisfactory of any. None are reliably 
hardy. Of grapes, there are about 15,000 acres within 
the state, nearly all of which are along the lake shore 
and on the islands near Sandusky, Cuyahoga county 
taking the lead with about 4,000 acres of vineyards. 

Owing to low prices of 
grapes, plantings have 
been limited in recent 
years, but not many vine- 
yards have been de- 
stroyed, except to give 
place to peach orchards. 
Concord,- Worden, Dela- 
ware and Catawba have 
been planted more than 
any others. 

Small fruits sufficient 
for the home demand are 
grown in nearly all sec- 
tions, but the shipping 
trade is less than form- 
orly ; hence the acreage 
devoted to these fruits 
has fallen off in some lo- 
calities. The total acre- 
age has not fallen off, 
but there has been an 
increase rather, and the 
cultivation of these 
fruits has become more 
general. In both area 
and product strawberries 
take the lead, followed 
bv black raspberries, 
blackberries, red rasp- 
berries, currants and 
gooseberries, in the order named. 
The demand for black raspberries 
has fallen off considerably of late, 
and the acreage has decreased in 
consequence. Market-gardening is 
carried on mostly to supply local 
markets, but there are a few special- 
ties which are grown on a large scale 
In a number of localities. 
Early tomatoes and cucumbers are 

grown in large quantities along the 
hlo river for northern markets, and 
the same is true, to a less extent, of 
melons. Large celery and onion 
farms exist in Hardin, Huron, Me- 
dian, Wajme, Cuyahoga, Summit and 
Stark counties. Reclaimed swamps consisting of muck 
are used for this purpose. In Ross county the grow- 
ing of onion sets has become a large industry, the soil 
in this case being alluvial. 

Several pickling establishments are in operation in 
various parts of the state, and for these are grown 
many thousands of acres of cucumbers and cabbage. 
A number of canning factories are found within the 
state, and thefte take the products of large areas of 
tomatoes and sweet com. Fruit is not used in the can- 
neries very largely, nor are peas, except in a few cases. 
Vegetable-growing under glass is practiced in or near 
nearly ail towns of a few thousand inhabitants. The 
business has assumed very large proportions near To- 
ledo, Cleveland and Ashtabula. In nearly all cases 
greenhouses of the best form of construction are used, 
and are mostly heated by hot water. About Cincinnati, 
hotbeds are more common than elsewhere. This is the 
center of radish production, but lettuce is the leading 
crop in greenhouses. The houses are occupied with the 
crop from September until May, and about the middle 
of February tomatoes or cucumbers are planted in the 
lettuce beds. These crops are in bearing during May 
and June. Tomatoes and cucumbers are seldom g^^wn 
as winter crops, as lettuce is more profitable and more 
easily grown in midwinter than either of the others. 
Grand Rapids lettuce is grown almost exclusively. 
Floricultural establishments are found in all parts of 
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the state, in most localities the products being for the 
home demand only, but large concerns at Painesville, 
Calla, Springfield and Dayton have an immense ship- 

Eing trade of plants, the mailing trade being particu- 
trly large. Cut-fiowers are grown in considerable 
quantities also, the principal centers being Cleveland 
and Cincinnati. Large nursery centers exist at Paines- 
Yille, on the lake tftiore, and in the Miami valley, near 
Dayton and Troy. The stock grown in these and other 
nurseries of the state consists mainly of fruit trees and 
small fruit plants. Ornamental trees and plants are 
grown in comparatively limited quantities, for the rea- 
son that landscape gardening and ornamental planting 
have not been given due attention. More or less pre- 
tentious park systems are in a state of development in 
some of the larger cities, Cincinnati, Cleveland and 
Toledo leading in this respect. A number of cemeteries 
■how considerable care in maintenance and some skill 
in planting, but well-arranged private grounds are rare. 
Spring Qrove cemetery, in Cincinnati, was one of the 
first large landscape cemeteries in the world. Mount 
Auburn, in Cambridge, was the first rural cemetery In 
this country. See Landscape Gardening and Strauch, 

While landscape art is in a rather backward condition 
within the state, there is quite a fund of accumulated 
knowledge regarding the adaptabilitv of species and 
varieties of trees and plants to this climate. It would 
be too broad a statement to say that foreign species do 
not succeed here, but so many have been disappointing 
that there seems to be little of any value left. Fortu- 
nately there is m abundance of suitable material in our 
own and neighboring states. 

Ohio is a great agricultural state, and this fact has 
somewhat retarded horticultural development, but, on 
the other hand, large manufacturing interests have had, 
and will continue to have, the opposite effect, and Ohio 
will in the near future take high rank as a horticul- 
tural state. w. J. Green. 

OZLAHOMA, HOBTICULTUBAL POSSIBILITIES 

OF. Fig. 1519. The northern boundary of Oklahoma 

is 37° north latitude. The southern 

boundary is an irregular line, but 

does not extend far south of the 35th 

parallel. Except a small strip which 

extends to the 103d meridian, most of 

the territory lies between 96° 'Sff west 

and 100° west long^itude. The greater 

portion of the country has an altitude 

of 800 to 1,400 feet. The surface of 

the country is rolling prairie, with 

numerous small rivers and creeks 

flowing east. The longer streams are 

wide, shallow, and very sandy. The 

shorter streams are narrow and have 

high, steep banks. In the eastern 

hiUf there are considerable areas 

covered with timber, the greater part 

of which is black-jack and post-oak. 

Elm, Cottonwood, pecan, hickory, red 

cedar, walnut, hackberry ahd honey - 

locust are common, but do not form 

separate forests as the oaks do. In 

the western part timber belts follow 

the streams, and in the extreme western part only brush 

and small trees are found. The soil is usually a fine 

sand, the particles lying very compactly. 

Previous to the settlement of the country, in 1889, the 
prairies were burned off each year. This kept the soil 
poor in humus. There is very little clay soil in the terri- 
tory except along the small streams, the bottomlands of 
which contain considerable clay. The soil is fertile and 
contains a good supply of plant-food. The subsoil is 
very compact, usually joint-clay, where the surface soil 
is a black or gray color; but the red or brown loam sur- 
face soil is usually underlaid with a more loose and 
mellow subsoil. The black and gray soils are usually 
found at greater altitudes, and are seldom covered with 
timber. Often these soils contain large quantities of 
alkali, and the well and spring water in such localities is 
very poor. Stone is abundant in some sections and 
very scarce in others, but there is not enough surface 
rock to be a factor in controlling the amount of till- 



able land. Red and gray sandstone are the most abun- 
dant. 

The extremes of temperature between summer and 
winter are great. In some places the temperature 
reaches zero during the most severe storms of winter. 
Except during occasional storms, the winter is mild and 
usually dry. A snowfall of more than six inches in depth 
is arre, and soon melts. Plowing and other such farm 
work may be done nearly all winter. During the sum- 
mer a maximum of 100° F. is frequently reached. The 
high temperature is nearly always accompanied by a 
dry wind. In the hottest weather the nights are cool 
and refreshing. The average mean temperature is 
about 60°. The wind is a prominent factor in the climate 
of Oklahoma. The prevailing wind is from the south 
during most of the year. The air is dry, and the wind 
and hot sun dry the soil rapidly. The rainfall usually 
is light during July and August, and the warm, dry 
winds from the south and southwest make this the most 
trying season for vegetation. The wind is so strong and 
constant that it does considerable damage to young trees 
and vines unless they are protected by some form of 
wind-break. Many snow and rain storms are accom- 
panied by hard winds, which are seldom destructive. 

The average annual rainfall for the territory is about 
30 in. For the eastern half it is about 33 in., and gradu- 
ally decreases to about 20 in. in the extreme western 
part. The rainfall for any one year varies greatly in 
different localities, and these areas of light and heavy 
precipitation are variable in sise, shape and location 
from year to year. The line of average equal rainfall 
runs almost north and south, bearing to the west in the 
southern part of the territory. The winter and late 
summer are dry. Light snows fall during January, 
February and March, but usuallv melt in two or three 
days. Snow storms seldom reach the southern portion, 
and are light when they do. The rain and snow storms, 
almost without exception, travel from west and north to 
east and south. They travel very rapidly and last only 
a short time; the heaviest rains last only a few hours. 
Slow rains are rare, and come only during the colder 
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1519. Qeoffraphical features of Oklahoma. 

part of the year. In 1897 there were about 2o0 days of 
sunshine, which is about the average. There is very 
little dark, foggy weather ; and heavy dews, though 
common, are much lightened by the almost constant 
breeze. 

The flora of Oklahoma may be said to be a mixture 
of the floras of Kansas and Texas, there being few spe- 
cies found here that are not found in one or both of 
these states. The predominance of yellow flowers is 
one of its most prominent characteristics. The botani- 
cal collections of the country are far from complete, 
but are complete enough to justify the statement that 
the flora is not a very extensive one. The number of 
perennial species is very small, and only a small por- 
tion of these are trees. The trees are usually low and 
much branched, and give a poor quality of lumber, 
which is, no doubt, partly due to the annual burning, 
and neither represents the quality or quantity of tim- 
ber which the country is capable of producing when 
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protected from the fire. Wild fruit plants are abundant 
in nearly all parts of the territory, and usually bear 
moderately well. The plum, persimmon, grape, black- 
berry and dewberry are most common. With a reason- 
able amount of cultivation, most orchard fruits do well. 
Toung orchards are beginning to bear in nearly all 
parts of the territory. These orchards contain only a 
short list of varieties, but most of these seem well 
adapted to the country. Most varieties show a strong 
tendency to early bearing. The fruit is of good form, 
sise and quality, and promises to become one of the 
leading crops. See Indian Territory, q. M. Morris. 

OKKLtOtQJTMMO {Bibiscus eseulenttis). Introduced 
Into United States and West Indies from Africa, and 
cultivated for its fruit pods, which are used in soups, 
stews, catsups, etc. In soups and catsup, it gives body 
to the dish; stewed, it is mucilaginous, and while at 
* first not agreeable to many people, a taste for it is easily 
required. It is also dried and canned for winter use. 
Bow in spring after the ground is thoroughly warmed, 
in good vegetable land. Make the rows 3 to 5 feet apart, 
aeeording to variety, and drop seeds about 2 inches 
apart in the row; cover 1 or 2 inches deep. After plants 
are six inches high, thin to 1 foot apart for dwarf varie- 
ties and to about 3 feet for the largest varieties. The 
seedlings transplant with considerable difficulty, so they 
need to be started in flower-pots if an extra-early crop 
is desired. The pods must be gathered before the fiber 
develops in them: the size will vary with the variety, 
but if it is too ** stringy " to cut with a dull case-knife it 
is too old. Keep all old pods cut off. The dwarf varie- 
ties are in greater favor in the South because of their 
habit of bearing early. A plant, sonstantly cropped, re- 
mains in bearing condition until frost kills it, but al- 
lowed to retain pods it suspends growth until the seeds 
have matured, when a second growth may take place. 
Okra will grow for years If not killed by frost or other 
adverse conditions, i. e., it makes an indeterminate 
growth like cotton, malva, hibiscus, etc. For shipping, 
cut the stems (peduncles) an inch or so long as to pre- 
vent wilting in transit. Pack firmly in vegetable crates. 
The demand for this vegetable in increasing, especially 
in New York City. Seed is easily grown and saved. 
The plant is subject to several diseases to such an ex- 
tent that it is impracticable to raise a crop on certain 
pieces of land. Rotation is the best remedy. 

P. H. RoLPS. 
Okra is a half-hardy annual in the North, originally 
from Africa, introduced into the United States from the 
West Indies. It is cultivated for its young green pods, 

which are used Id soups, stews and 
catsups, to impart a thick, viscous 
consistency, like tapioca or sago. 
When ripe, the black or brown 
white -eyed, globular seeds are 
sometimes roasted and used as a 
coffee substitute. Okra should be 
sown in a dry, warm soil, of me- 
dium fertility and texture, after 
danger of frost has passed. For an 
early crop the plants may be started 
in a hotbed four weeks earlier than 
sowings in the open ground. The 
seeds should be covered about an 
inch deep, 1-2 ft. asunder, and in 
rows 2-^H ft. apart, according to 
the variety, whether dwarf or tall. 
In the South Okra is very generally cultivated; in the 
North it is almost unknown and only the dwarf varieties 
(Fig. 1520) succeed. m. G. Kains. 

OLD MAH. Another name for the Southernwood, 
Artemisia Abrotanum ; also for the Rosemary, Ros- 
marinus officinalis, 

OLD-MAir-AVD-WOXAK, or common Houseleek. 
Stmpervivum Uetorum. 

OLD MAS CACTUS. Pilocereus senilis, 

OLD KAV^S BBABD. In Europe, Clematis Vitnlba; 
In America our common Wild Clematis, C. Virqiniana; 
also Saxifraga sarmeufosa ; rarely the Fringe Tree, 
Chionanthus. 




1S3A. 
Dwarf Density Okra. 
A Hmall variety valu- 
able for the North. 



OLEA (classical name for Olive). Oledcece. Olive. 
Between 30 and 40 trees or shrubs of the tropical and 
warm-temperate parts of the Old World to New Zealand. 
Lvs. evergreen and thick, opposite, usually entire, and 
often rusty -tomentose beneath: fls. small, usually im- 
perfect, white or whitish, in forking panicles or fascicles, 
the short calyx 4-toothed (corolla sometimes none), the 
short-tubed corolla with 4 valvate lobes, the stamens 2: 
ovary 2-loculed, bearing a short style and capitate 
stigma: fr. an oblong or ovoid drupe. The best-known 
species is 0. Europ^a, Linn, (see Olive). It is a small 
tree, rarely exceeding 20 or 25 ft. in height, and bearing 
small lanceolate lvs. and axillary forking racemes of 
yellowish white fragrant fls. It is probably native to the 
Mediterranean region. It has been in cultivation from 
the earliest times. 0. ehrysoph^lla, Lam., from tropical 
Africa, has been introduced by F. Franceschi, Santa 
Barbara. It is a small tree, noteworthy because of the 
golden color of the under surface of the lvs. The drupe 
is large and blackish: lvs. lanceolate, acute, entire, 
shining above. For O. fragrans, illieifolia, Aqvifol- 
turn, and for garden treatment of the true Oleas, see 
Osmanthus. l^ h^ 3^ 

OLEAKDEB. See Cerium Oleander. 

OLEABIA (derivation uncertain). Compdsita. O. 
Haastii in New Zealand forms a small bushy tree of 
rounded form, with very stout branches densely clothed 
with deep green foliage and covered with numerous 
small white flowers. The genus is a very large one, and 
is confined to Australia and New Zealand, where many 
of the species are known as Daisy trees. O, Haastii, 
however, is far removed from our common idea of 
either a daisy or a composite. The heads are about 
three-eighths of an inch across, and look like an ordi- 
nary small 4-petaled white flower. They are borne in 
flattish branched clusters of a dozen or so. The rays 
vary from 3 to 5 in number, and the disk is reduced to 
4-6 yellow fls. This rare plant is said to be hardy in 
eastern England. It was offered in America in 1899. 

Olearia is a genus of 85 or more species. Shrubs, 
sometimes arborescent or suffrutescent, rarely branch- 
ing herbs : lvs. alternate, rarely opposite, feather-veined 
or 1-nerved, entire or dentate: heads large, medium or 
small, solitary, corymbose or panicled : rays white or 
blue: disk yellow or rarely purplish blue. For generic 
characters, see Flora Australiensis 3:463, where the 

?:enus is split into 5 sections based on the kind of hairs 
orming the silvery coating usually found on the under 
sides of the lvs. 

HaAstii, Hook. Lvs. %-l in. long, elliptic or ovate- 
oblong, obtuse, short-petioled, very leathery, dark 
green above, white, but not shiny below. B.M. 6592. 
G.O. III. 20:533. Gn. 38, p. 149. F. 1874, p. 198. w. M. 

0LEA8TEB. Popular name of Eloeagnus hortensis, 

OLIVE. Figs. 1521, 1622. California is the principal 
state in the Union in which the Olive is grown, although 
there are portions of Arizona and New Mexico in which 
the climatic conditions are such that it is probable that 
the industry will in time become permanently estab- 
lished on a rather large scale. 

The history of the Olive is of peculiar interest, not 
alone because it is so closely interwoven with the eco- 
nomics of the ancients, as well as with the daily life of 
the people in Asia Minor and in southern Europe, but 
because of the vicissitudes of cultivation, the difficulties 
to confront— not yet overcome— and the great possi- 
bilities for the culture of the fruit commercially. Bo- 
tanical ly, the Olive is known as Olea Enropaa (which 
see), belonging to the natural family Oleaceie. Olea 
is a genus of trees and shrubs "having opposite, ever- 
green, leathery lvs., which are generally entire, smooth, 
and minutely scaly; small fls. in compound axillary ra- 
cemes, or in thyrsi at the end of the twigs ; a small 
4-toothed calyx, a 4-cleft corolla, 2 stamens, a 2-cleft 
stigma: the fr. a drupe. ** It is a native of Syria and 
other Asiatic countries, and has for many centuries be- 
come naturalized in the south of Europe. 

In the Mission San Diego, in the far southern part of 
California, were planted the flrst Olives, according to 



aathentlc. It !» known tlist 'in 1709 eundr; fnii 
veget&bJe seeda were Imported into CBlironiiu 
Mexico by JosA de Qalvei, and it is ftSBumed tbaC e 
tbem were BeedB of Ihe Olive, for in after ve&TH, a 
misslODS were built, the Falhers plantnl Olli-e 
(tfown from cuttings tftlien from trpes %t the oli 
Diego MiaBlDD. Hence tbe nune "Mission-by 
this variety becaine known; and it waa the only t 
with which CallfamianB were familiar until about 
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Iwcause planted where neither plant-food nor 
vailable in sufficleDt quantity. Many othpr 
ffrovea were planted loo near the coa^i, where the ocean 
togs are prevalent during the summer montba. Thin 
condition wBii not right, for while tbe trees would grow 
and bear crops, the (niit waa not of the nune quality as 
that produced under aeuuny skf, and thetreesBufftml 
 " ' I) In a foggy cli- 



out the length and breadth of Che San Joaquin and I 
ramenlo vatlejH; In many of the amaller Coaat Range 
valleys, and up to an elevation of 1,000 feet or more in 
thla ran^, and In the warm belt of the foot-hillB of tbe 
Sierra Nevada mountalna. Aa fine trees tor their age 
and aa fine fruit, either for oil or for pickling, may ba 
seen aa tar north as Oruville and Palermo, in Butte 
county, and all through thenorthem Sacramento valley. 



after which time many trees were annually Imported 
from Italy, Spain and Prance, though some were Im- 
ported In smaller nnmbera previous to this time. 



There is an immense area In Callfarnia suited 
anltivatlon of the Olive, both aa to climate and soil, 
extends from the aouthernmust eitremlty 
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:}ropagated in ' 
. , from long t „ , . . 

suckers, and by layering. The seeds require some time 
to germinate, frequently two seaaona, and the growth of 
the young plants la slow at llrst. This method, Inclod- 
ing Ibe after-budding or grafting, is tedious, and there- 
fore not popular, allhougb a tree on a seedling root 
will be more robust and long-lived. Nurserymen Dso- 
ally adopt tbe "tip" ayntem. "Tips" are small branchea 
or ends, usually the laterals, taken from the tree when 
ll is in its most dormant state, cut 1 or 5 Inches long, 
the upper Ivs. partially trimmed, while the lower onea 
are cut off close to tbe stem. These are then planted In 
ind-bed or the propagating l>oi until sufficiently well 
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It 
... of 
from the 
-bills of the Sierra Nevadas to tbe coast.varied accor- 
ding to soil and other local conditions. Theoretically thla 
range Is true, the Olive requiring a mean annual tem- 
perature of 57°, the mean for the coldeat month to be 41°, 
and at no time must tbe temperature fall below 14°. Bat 
while IheOllve will grow and bear fruit under these condi- 
tions, as with aU other fruits there are certain peculiar 
localities where soil and climate combined are best 
adapted to Its production in the greatest degree of ex- 
cellence and In the most remunerative turm. As with 
Other fmlts, there was fonnerly much misconception 
regarding the requirements of the Olive, which has re- 
sulted In a great deal of disappointment and pecuniary 
loss. Pessimists proclaimed that Ibe culture of tbe Olive 
waa a failure, that it "did not pay," but tlii'y forgot that 
lack of aacCBsa might be due to errors In Judgment on 
the part of the planter. 

The Olive thrives best In a warm, dry atmosphere, 
where the soil is rich and well drained. However, it 
will grow and bear crops In a gieater variety of soils 
than most trees. While the tree may live when the 
temperature falls to H°, tbe chances are against it. and 
any frost during blossoming, or great heat or strong 
winds at this time or while the fmit la young, is likely 
to destroy prospects of a crop, or lo materially diminish 
them. Becauao the Olive was said lo be able to grow 
anywhere in CBllfornla, and to prefer a rocky hillside, 
hundreds of thousands of trees hav< ' . . . - 



prefer to grow their trees from cuttings H Inches lonjt, 
made from 2- or 3-year-old wood, and up to li^ inches 
In diameter. 

The Olive requires irrigating to the same extent aa 
other trees. In other words, it there Is not sntSrient 
moisture hy rainfall, then water must be applied arllfl- 
elally. As It thrives best In the warmer regions of Um 
state, where evaporation Is very rapid, Ihe Inftrene* 
must be that Irriffation la generally necessary for tha 
Olive. There is a saying In Italy, "Nu manora, no oil," 
which means that the Olive needs suiUble food, and 
without water It cannot obtain It. 

I been imported into 



was the lietter adapted to the varied, f . .. ._ 

tent foreign, conditions. Hetiee many or«hards are mi- 
cause, do not bear crops in paying quantity. The "Mis- 
sion" la still more largely planted than any other va- 
riety, as It seems more universally adaptive, and la 
valuable both for oil and for pickling. Some of th« 
other varieties which are known to he good, and which 
may supersede the Mission, are, for oil, Atrombena, 
Manzanlllo, Nevadillo Blanco, Pendoulier, PrecoK, 
Raiio, Rubra; tor pickllnfc, Ascolano, Lucques, Macro- 
carpa, Polymorpha, Begalls, Seviilano. Atroviolacea Is 
valuable for drying, losing Its bitter taste in tbe pro- 
ce's; also the Sweet Olive, which has no bitterness. 

For extracting the oil the same methods are employed 
which were in vugue thousands of years ago, with this 
difference, that the improved machinery of the present 
day with sl«am power reduces tbe question of tabor to a 
minimum. It Is esaentlal that the Olives be perfectly 
ripe and sound ; when picked they are spread open trayi 
piled one above the other, allowing for free cirrulatlon of 

lug is done under stone or iron rollers that are made lo 
revolve In a large alone or Iron baainin which about 350 
pounds of Olives are placed. Prom this pulp the first 
or "virgin" oil Is eitracti-d hy gentle pressure, the 



clent reason why tbe present crop returns do not at all 
come up to expectations according to the published esti- 
mate of acreage in trees compiled from tbe books of 
the county assesson. Such estimate shows the number 
of Olive trees in Oalifomia to be nearly 3,000.000. Uul a 
large namber of these trees are neglected, being un- 



Bsed ti 

ond grade of oil, and sometimes a third grade Is se- 
cured. The oil left slill In the pomace Is used by the 
soap-maker In tbe manufacliire of Castile soap, and the 
residuum Is valuable as a feriiliser. There are many 
dp tall a. all being important In themselves, absolute 
cleanliness and scrupulous care being ohsarved in all 
the operations. 
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PIchllDK OIlTei Is X simple matlft Id theorf , bat even 
mora Judgmeot is needed thui ia Ihe oll-eitractlng pro- 
cesB. The "bitter" is withdrawn by the use of lye, or 
else by lonK and daily immeraloos in (reeh water. There 
Ib ui Increaaing demnnd for Californlan ripe pickled 
rtliT«>i. ih» cn>p iuTariablT being sold before ready for 
n quality and U'avor they are distinctly supe- 

:(. the best imported green Olives. The moat dla- 

conragiDg fenture eonnected with the marltetlng o( 
OUve oil iB tbe fact tbat the Imported oils are Dearly all 
adaltenled more or less eltlier at foreign ports or In the 
L'nited States, some showing 80 or 90 per cent of cotton- 
aeed. Until some national law is passed by which cot- 
tonseed oil shall be labeled and sold as such and not 
under names designed merely to deceive, such as "Pure 
LnecaOil," "Pure aalifomla Oil," "Sweet OIItb Oll,- 
ete., the prospects (or the California Olive-grower will 
not brighten as far as the production of oil isconcemed. 
Qiven such a law, California can and wilt prodnce all 
the Olive oil that la needed In the United Sutea. 

See report on the Condition of Olive Culture Id Cali- 
fornia by A. P. Uayne, Bull. 129 o( Calif. Eip. SUu, 
issued May, 1900. Leonabd CoaTES. 

OuTB Pboditcts. — Ollvea are almost entirely used for 
making oil and piekles; some varieties are prepared by 
simple drying, but Ibe qnantlty so used In the U. 8. Is 
very small and need hardly be considered a market prod- 
uct as yet. Tbe general use of Olive oil Id this coun- 
try has been somewhat retarded by tbe Introduction 
and sale of rcBoed (clarified ) cottonseed oil under vari- 
ous Dames and brands as substitutes (or tbe more ei- 
penBlve geDulne oil. In some cases Olive oil la adul- 
terated, to a greater or less degree, with the cheaper 
cottonseed oil, and sold as "pure Olive oil." Tbis state 
of affairs Is owing almost entirely to the fact that the 
general American public does not, as yet, appreciate the 
delicate flavor of a properly prepared pure Olive oil. At 
present the market demands that an oil must be clear 
and brilllaDt, witliout reference to its quality or flavor, 
and conaequenlly even pure Olive oil la "clarified" and 
fllterad until It loses Its delicate and characteristic 
aroma. It Is then no better than the cheaper cotton- 
seed product with which It has to compete. But grad- 
ually the differences are being appreciated, and the de- 
maDd for the true article Ib slowly but surely Increasing. 

Pickled ripe Olives have steadily grown In favor, sod 
the Diore their value as a food material is appreciated 
tbe greater will be the demand for a properly prepared 
product. As yet little or no pickled green Olives are 
prepared In California. These do not serve as food. 
hoirerer, as do the ripe Olives, but merely as a retlsb, 
and most be considered as a delicacy rather tban as a 
staple article of diet; hence their preparation can only 
be undertaken under special conditions, each manofac- 
lurer having his own particular process or recipe. 

Tbe manufacture ot Olive oil, though apparently a 
simple process, reqnlras the most painstaking care, and 
the closest attention to every detail, for the production 
of hlgb-grade oil. To begin, the fruit must he carefully 
picked by hand, avoiding all unsound drupes, and ban- 
died as liltie as possible In order to avoid bruising. In 
some of tbe orchards in Europe the fruits are dropped 
into palls half filled with water, thus reducing to a mlni- 
mnm the danger of bruising. This Is specially im- 
portant when the Olives have to be kept for any length 
of time befor" ernsbing. It is by far the best plan to 
erush immediately, but this Is not always possible. 
Then the Olives must be dried, and stored In layerB not 
over three Inches in depth, with a free circulation of 
air between tbe layers, In order to prevent molding 
or fermenting. In no case must unsound fruit be 
used, as even a few slightly moldy or fermented ber- 
ries will impart a disagreeable odor and flavor to the 
entire product. When Olives have been frosted they 
mast be picked and rru^thed Immediately ; a delay of 
twenty-four hours will render them unfit for use. The 
proper stage ot ripeness is an important factor. Tbe 
tendency is to allow the Olives to overrlpen. This Is a 
mistake, aa the quality of the oil Is thereby deteriorated, 
Jast after changing color has been fouud to be tbe 
proper stage for picking, for then tbe maximum oll-eon- 
tent and keeping qualities of the oil have been reached. 



Various devices bave been used for crushing. Formerly 
It was the practice to crush fruit and pita together be- 
tween heavy mlllatonea ; but It has been found that the 
oil from the kernels not only imparls Ita characteristlo 
flavor to the flesb oil, but also Impairs Ita keeping quail. 
ties. At present crushers are used with the stones set 
far enough apart to avoid breaking the pita. Roller 
crushers are aometlmea used, but ^ese are, as a rule. 
obJeotloDBble on account of the liability ol chemical 
action lietween the acids of the Olive Julue and the Iron. 
resulting In an laky color and taste. In Europe the 



y-flve pounds  



crushed palp Is pressed 

grass, holding about twenty-five po 

Catlforula these mats have been found to be too eipen- 

Instead. The best form ot press is a screw-press, so 
arraDged that the pressure la very gradual, and pro- 
vided with a perforated steel basket (wood would not 
do on account of the absorbed oil becoming rancid), — ' 
alt exposed cast -Iron carefully covered with tin. 
steel basket Is filled with pulp In layers of about tweotv- 
flve pounds each, each layer being surrounded by ololh, 
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very gradually. After i 
resulting cakes of pulp are 
oool water, and again pre: 
possible with the screw lei 
repeated a third and even 
oil being each time ot inter 






ilble applied 

ID out, mixed with pure, 

This operation may be 
irth time, the resulting 
quality. In California, as 
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pressings are made, forming first- and 
second-grade oil; Id some cases the oils from the two 
pressings are mixed, and hut one grade marketed. The 
oil can he recovered from tbe juice by simply allowing 
It Co rise and accumulate on the surface, as It will nat- 
urally, being lighter tban tbe watery juice. But this 
process Is lioth slow and dangerous, because fermenta- 
tion Is liable to start In tbe joice, and greatly Impair 
tbe quality of the oil. It thus becomes ImportaDt lo 
separate the oil as quickly as possible from the acrid 
juice. Several means have been devised for accom- 
plishing this. The moet satlsfacUiry (of Italian inven- 
tion}, and one which has been tried at tbe California 
Experiment Station. Is the washing out of the Impurities 
by means of pure water. The apparatus conslatu of a 
tin tank about 4 feet high and 2 feet in diameter, pro- 
vided with a perforated false bottom, below which a 
running stream of pure, cool water Is admitted. Just 
above this false bottom a small stream ot juice Is run 
In. The water thus washes through tbe juice, the oil 
rising at once to (he surface, passes through the lODK 
4-toot column of water, and Is thus treed from most <rt 
the vegetable matter, which tolls to the bottom, when 
It In drawn off thmnirh an outlet provided for tbat pur- 
from this "aeparalor," or the 



pose. The oil a> 
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of the juice, has HtUI 
lied with It, which impart a 
uit be allowed to Btand in a 
until these impurities settle. 



fine particles of pulp r 

"prickly" tasle, and it n 

cool (about 51)° P.) room 

It is then "racked - off, ai 

again allowed to stand for further preclpllatlon and 

racking until no more dregs are visible. This will give 
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a clear oil of the true Olive flavor and color. But the 
American market demands a perfectly clear and bril- 
liant oil put up in glass, and this is usually obtained by 
filtering. This is detrimental to the flavor of the oil, 
for the more it is filtered the more neutral and ** greasy " 
will the taste become. This practice, therefore, should 
be discouraged, and the desire for the true Olive flavor 
cultivated, making it impossible for cheap, neutral, 
greasy substitutes (such as cottonseed oil) to take its 
place in the taste of the consumer. Of the highest 
importance throughout the entire process is the item 
of cleanliness. The mill, press, floors, trays and all 
apparatus should be scalded daily— when in use— and 
no strong odor permitted about the premises; for so 
absorptive is pure Olive oil that it will immediately 
** take up" all unpleasant odors, and thus impair its deli- 
eate flavor. 

For making pickles, no set rules can be laid down 
except to emphasize the importance of careful picking 
and handling (to avoid bruising) and cleanliness. Here, 
again, the Olives should not be allowed to overripen; 
if they are, they are likely to soften, and a flrst class 
pickle will be impossible. The Olives as they come 
from the trees contain a most acrid and bitter principle. 
This is extracted by means of pure water, changed 
daily, or by a weak solution of lye. The latter is almost 
universally used, though the water-extracted pickles 
■re considered the best. The extreme length of time 
required (from 30 to 90 days), and the consequent dan- 
ger from bacterial and fungoid contamination in the 
water process, renders its use impossible, except in 
special cases. For lye-extraction a solution containing 
from 1 to 2 per cent of lye is used, and the Olives 
allowed to stand in this until nearly all the bitter prin- 
ciple is extracted. Then they are soaked in pure fresh 
water (changed two or three times daily) until all the 
lye has been dissolved out. They are now ready for 
salting. This is done gradually,'i. e., a start is made 
with a weak brine, and the strength gradually increased 
from time to time until it is strong enough to float an 
egg. This prevents shrinking and consequent toughen- 
ing. The pickles are now ready for storing, and if prop- 
erly prepared and put into boiled brine will keep for 
years. This is the process in outline ; but in actual 
practice each detail will require modification brought 
about by varying conditions, and no "rule-of -thumb'* 
can be laid down to suit all cases. 

See Bulletins 104 and 123, and the annual reports of 
the California Experiment Station. 

Arnold V. Stubknrauoh. 

OLIYE-BABK TREE. Terminalia Catappa. 

OLIVE, WILD. Olea Europcpa ; also Elcpagnu». 

OMPHALODEB (Greek, navel shaped ; referring to 
the seeds) BorraginAcea. Navelwort. Of this 
genus we cultivate 3 low-growing, hardy herbs, with 
fls. much like those of forget-me-not, but larger and 
usually with a white 5-pointed star dividing the corolla- 
lobes. The fls. are often more or less pinkish, particu- 
larly toward the center. They like moist situations, but 
in deep shade grow too luxuriantly; also the fls. are 
fewer and of a weaker blue. Partial shade or full sun- 
light is preferable. The commonest kind is the "Creep- 
ing Forget-me-not," O. vemaf which is a spring-bloom- 
ing perennial of easy culture, producing runners freely 
and easily prop, by division. It can be grown by the 
yard in a rockery and can be easily naturalized in wild, 
moist, half-shaded spots. It is also fine for fringing 
walks. It is said to like best a cool, moist loam, with a 
few bits of sandstone among which the roots may ram- 
ble and from which they may derive coolness and 
moisture. The choicest kind is O. lAicUUvy also a 
spring-blooming perennial, but of tufted habit and im- 
patient of division. It is a typical "uncertain " alpine: 
for some it flourishes like a weed; others have tried 
time and again to establish it permanently without suc- 
cess. It is a native of two localities in Asia Minor at a 
height of 8,000 ft., and grows in fissures of vertical 
cliffs. It is said to like a loose limestone soil, deep and 
well drained. When once established it self-sows. In 
America O. Lucilice has been successfully grown by J. 
B. Keller, but the plant is not now advertised in this 



country. O. lini folia is a summer-blooming annual of 
easy culture. O. vema has a white-fld. form, which is 
pretty but lacks the interest of a blue- fid. forget-me-not. 
Omphalodes is a genus of about 10 species, native to 
the Mediterranean region, middle Asia and Japan. An- 
nual or perennial herbs of low growth, glabrous or 
sparsely and minutely villous : root-lvs. long-stalked, 
lanceolate, ovate or cordate; stem-lvs. few, alternate: 
racemes lax, with or without a leafy bract at the base: 
calyx 6-parted; corolla-tube very short; lobes 5, imbri- 
cated, broad, obtuse; stamens 5, afiixed to the tube, 
included: ovary 4-lobed. From Myosotis it differs in 
having depressed nutlets and nearly horizontal seedff, 
while in the forget-me-not genus the nutlets are ovoid, 
and the seeds erect. The descriptions given below are 
adapted from DeCandolle's Prodromus, vol. 10 (1846). 
with which the pictures cited agree rather poorly. 

A. Plant a aummer-blooming annual. 

linlfdlia, Moench. Erect, slightly glaucous, 1 ft. high : 
radical Ivs. wedge-shaped; stem-lvs. linear-lanceolate, 
margin remotely ciliate: corolla twice as long as tho 
calyx: nutlets dentate, inflexed at the margin. Dry, 
stony hills of Spain and Portugal. June-Scpt. Accord- 
ing to DeCandolle, the fls. are normally white, and it is 
var. OflBmltooens which has bluish fls., sometimes tinged 
with rose. This belongs to a group in which the nut- 
lets are affixed laterally and lengthwise to the style, 
which is pyramidal and has a square base. 

AA. Plants spring -blooming ptrennials. 

B. Habit creeping by runners. 

▼6ma, Moench. Creeping Foroet-me-not. Stolo- 
niferous: flowering-stem erect: Ivs. sparsely pubeni- 
lous; radical ones long-petioled, ovate or subcordate; 
stem-lvs. short- petioled, sublanceolate; all Ivs. acumi- 
nate, callous at the apex: fls. borne in pairs in a ra- 
ceme. April, May. Eu. B.M. 7 ( Cynoglossum Ompha- 
lodes). Gn. 26, p. 315; 40:818.— Flowers light blue, ac- 
cording to DeCandolle. Var. Alba is also offered. 

BB. Habit tuftedf not creeping. 

LuoillflB, Boiss. Glabrous, tufted: Ivs. oblong, obtuse, 
the ludical Ivs. narrowed into a long petiole, the stem- 
lvs. sessile, upper ones ovate: pedicels longer than the 
nearest floral leaf, erect, then arcuate - recurved : fls. 
blue; calyx-lobes ovate-oblong, somewhat obtuse, about 
one-fourth as long as the pedicels; corolla broadly fun- 
nel-shaped, about four times as long as the calyx: nut- 
lets with an entire membranaceous margin. Mt. Sypilus 
near Manesis, and in Cilicia near Gulf of Scanderoon, 
at 8,000 ft. B.M. 6047 (some fls. light blue, others pink- 
ish purple, all with a white eye). Gn. 27:482; p. 194.— 
This and O. vema belong to a group in which the nut- 
lets are depressed, shorter than the persistent style, 
scarcely adhering to it at the base, and smaller than the 
calyx, to which it is adnate. Fls. about H in. across, 
twice as large as those of O. vema. w. M. 

ONGtDIUM (Greek, a tubercle ; alluding to the crest 
on the labellum). OrchidAeea>. A large genus of orchid.^ 
with over 300 species distributed in Mexico, Central 
and tropical America, and in the West Indies. In range 
of altitude the genus extends from the hot coast regions 
to elevations of 12,000 ft. in the Andes. The fls. of this 
genus show a remarkable diversity of form. In O. vari- 
cosumy O. tigrinum and related species, the labellum is 
greatly developed, forming the most conspicuous part 
of the flower, while in O. serratum and O. maeranthum 
it is inconspicuous. The sepals and petals vary in size 
in relation to each other and to the rest of the flower. 
A remarkable instance is O. Papilio, in which the petals 
and dorsal sepal have been transformed into linear-erect 
segments, recalling, on a large scale, the antenna? of 
some insect. The general habit of the plants is no less 
variable than the fls. They range in size from small, 
erect forms scarcely 6 inches in height (O. pumilum) to 
those resembling O. altissimum^ with immense climb- 
ing panicles 9 to 12 ft. high, and covered with numerous 
medium-sized fls. The prevailing color of the fls. is yel- 
low, spotted and barred with brown. White or rose- 
colored fls. occur in a few rare instances (O. iwctirrwiw, 
O. omithorhynchum). 



ONCIDIUM 

Psendobalbs DBU*Jlf preieDt. vuitlDK In a tew ape- 
dM, 1-2-lTd., with ahesthlng Its. M tfaeba«e: Ivs.pluie, 
teralo or tiianRrulRr; petals like the dorsal >ep*l but 
oflen much larger; lateral BepalB either frae or par- 
tially anlted; labellam variable, but ne^er with its base 
parallel to the colnmn (OdantoglosBuiu), spreading 
nearlf at right augleB to the column: column short, 

As a daSB, Onridluma are ahort-llTed under cultiva- 
tion. Few ftroweni Bu<»:eei) In maintaininfc them in 
good condition tor any great length of time. The stock 
Is coDBtuitljr renewed from the tropics. 

Eeikrich Hasbelbbino. 

The g«nuB Oncldlum embraces a great number of 
■pedes which are tound growing under sneh peculiar 
and varied coaditloDB Id their native hoiDea that imlta- 
UoD of the same is usually impractieafale and often quite 
impoBBibls. A fair degree ot auoceas, however, may 
be obtained by careful obaervation and distribution of 
the exceptionally dlfficalt species among the several 
orchid departments. 

The Sarcoptera section, which embraces such species 
as O. CavendiihianHm, O. LanetUHHni, O. luridum, O. 
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^tniMtHm and others of similar rtructure, and the 
O. PapUio section, with O. nmpttatiim, may be suc- 
erflsfulty grown In a bright, warm portion ot the 
Cattleya department in small baskets suspended from 
the roof, using for a compost a mixture of clean chopped 
peat and sphagnum moss, freely Interspersed with 



almllar to that given for OdontoglosBums, which see. 

When a large eollecllon of species Is cultivated, i 
majority, fnclodlng many of the ' " ' 



and west exposnre, at an angle of about 40°. which will 
admit the longest possible light. The early morning 
and late afternoon sun striking the glass at right angles 
produces and prolongs the natural sun heat for a greater 
portion of the day, while at midday, when the outalde 
temperature is highest, the sun's rays strike the glass 
ibliquely, giving less heat, with little danger of Iha 
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phere. Ventilators should be arranged on both sides of 
the roof: air may then be freely admitted without eaos- 
Ing direct drafts on the planlB by using the ventilators 
on the sheltered side. In winter the temperature should 
range from 50° to 55° ¥. at night and M*" to 65° by day, 
or a tew degrees more with sun heat and ventilation, la 
summer It must he kept oa low as outside conditions 
will permit. From March until October shading must 
be applied to the glass auffleiently heavy to keep down 
the temperature without excluding Indirect solar In- 
fluence. A good shading is made of turpentine and 
white lead; It stands well and Is easily removed. It can 
be applied rapidly with a whitewash brush on a long 
pole, and removed with a hard brush in the tall. 

Oneldiums may be grown In either pots or boskets, 
but as many species are of rambling habit, Ibe latter are 
preferable. The tiny species, such as O. lAmmitigkii, 
do best on blocks with little compost beneath them. 
Clean chopped peat fiber and live sphagnum moss, equal 
parts, make the best geneni growing material, and 
tbls should be liberally InlerspcrBed with broken pieces 
of charcoal. The plants in aJl canes must be securely 
fastened, and the compost must be pressed in moder- 
ately Qrm, but should be need sparingly. Overhead 
syringing should be given frequently, once or twice a 
day In bright weather, but care must be taken not to 
keep the compost loo wet, or the roots are liable to de- 
cay; It is advisable to let them dry out occasionally. 

Stock is increased by division or notching the rhiiome 
between the pseudobulbs just before the growing Beoson. 
allowing three or four pseudobulbs to each piece and 
separating the parts after the Qrst growth is matured. 

For other cultural notes on the genus, see Veltcb's 
Han. of Orch. Plants, vol. 2, Section One id ium, page R; 
Orchid Bevlew 1 ;296, and Nicholson's Diet, of Gard. 
Z:i83. RobkbtM. Gbbt. 

Owing to the wide geographical distribution of the 
Oneldiums, It is almost Impossible to give any general 
cultural directions for the whole group. We And that 
the greater bulk ot the Oncldlums succeeds admirably 

enjoy mare heat and moisture In the warmest part of 

tively easy to take care of in any part of the structure 
wherever light, air and moisture are maintained. The 
following are a few enjoying more heat than the others : 
Owidium antpiiatum, O. bieallotum, O, CarHagintnie, 
O. Cavendiakianum, O. Lanctanum and O. luridvm. 

OHcidium varicosum, the most popular and most use- 
ful of all the Oneldiums, delights In a position close to 
the glass, especially under the ridge of the house, where 
It receives on abundance of light and air. and in such a 
position this plant will grow well and flower profusely. 
{fneidimn Papilio and O. JCramtrianum do best grown 
In baskets or on blocks and kept rather dry. 

The following thrive well In a cool house, such as an 
Odontoglossum house: Oncidium macranthum, O. or^i- 
Ihorkynrhum, O. incuniHin, O. ligrinum and O. euculla- 
lum. The first mentioned Is one of the most beautiful 
ot the entire genus, but l>eing a plant very dlfflcull to 
import, very 'ev are seen In collections In this country. 
It occurs at a very high elevation in the Cordilleras ot 
Ecuador. 

OntidiuM rHCKllntum Is another plant which Is dlffl- 

Bummers. It occurs In several places In the Colombian 
Cordilleras, but alwaya at a very high elevation. With 
these few exceptions mentioned, tbe greater part of the 
Oneidluma will succeed in a Cattleya house. Indeed, 
most ot the species are tound In the Cattleya and Lnlla 
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regions under more or less similar conditions. A tem- 
perature of 65^ to 60^ at night, and correspondingly 
higher during the day, will suit most species. An abun- 
dant supply of air and light, though in partial shade, is 
indispensable. Water must be used freely during the 
growing season and somewhat reduced during their 
respective resting seasons. An occasional dipping in 
manure water ( either cow or sheep manure ) will greatly 
assist these plants in bringing to perfection their 
flower-spikes, which are oftentLrnes very large. In a 
good many species the flower-spikes are out of all pro- 
portion to the size of the plants, and unless they are 
assisted as indicated, they will very soon run out. 

For potting, use very soft fibrous peat, with a sprink- 
ling of live sphagnum. Pot firmly, or the plants will be 
very slow in taking hold. John E. Laoeb. 

INDEX. 

albiflorum, 31. excavatum, 20. micropogon, 1. 

album, 31. flexaosum, 13. nnbiffeuum, 11. 

altiAsimum. 24, 25. ForbesU, 7. ornithorhsmchnm. 

amphatum, 19. grandiflorum, 9, 21. 31. 

aurotum, 20. guttatum, 44. Paplllo, 45. 

Jiarkeri, 21. Sarrisianum, 29. Phalaanopsis, l.*). 

Batemannianum, Harrisonianum, 29. phymatochilum. 2. 

28. hastiferum, 5. polvinatum. 33. 

Baaeri, 24. Henehtnannii, 43. pumilum, 38. 

bicallosam, 40. inourvnm, 23. reflexnm, 27. 

bieolor, 12. iridifolium, 39. Rogersii, 14. 

Carthaginenae, 43. Janeirmse, 16. roteum, 43. 

CavendiBhianum, Jonesianum, 47. tanguitifum, 43. 

41. iuncifolium, 48. serratum, 3. 

CeboUeta, 48. Krameriannm. 46. ■phacelatum, 26. 

cheirophomm, 37. Lanceanum, 42. splendiditm, 22. 

eoncolor, 18. leucochilum, 30. snperbiens. 4. 

oomigeram, 10. Llmminghii, 36. ■aperbam, 1. 42. 

crlspum, 0. longipes. 16. tii^um, 21. 

Orista-galli, 30. Loayrexianam, 42. triquetrum, 49. 

OQcallatuin, 11. luridum. 44. unduUUum, 43. 

eartum, 8. macranthum. 5. unotnculatum^ 18, 

dasystyle, 17. maculatam, 35. 21. 

dlTarlcatnm, 32. Marahalliannm, 6. varlcosam. 14. 

Eckhardtii. 45. Martianum. 12. Wameri, 34. 

Stnopsis of Sections. 

A. Leaves plane ^ not terete, 

B. Labellum smaller than the sepals and 

petals Species 1-5 

BB. Labellum at least as large as the other 
segments f often greatly exceeding them, 

C. Lateral sepals more or less united at base. 

Species 6-18 

cc. Lateral sepals free, 

D. All the segments having a distinct blade^ 

none of them linear-subferete, 

B. Pseudobulbs present Species 19-37 

EE. Pseudobulbs wanting or obsolete . . . Species 38-44 
DD. Only lateral sepals with distinct blade; 
dorsal sepal and petals elongate f linear, 
erects with an obsolete blade..,. Species 45-46 

AA. Lvs. terete or subterefe Species 47-48 

AAA. Lvs, subtriangular in section Species 49 

Description op Species. 

A. Lateral sepals united at base..l, mloropogon 
AA. Lateral sepals free. 

B. Sepals and petals linear^ 

flaccid 2. phymatooliilnm 

BB. Sepals and petals broad^ ser- 
rate 3. Berratnm 

BBB. Sepals and petals broad^ entire 
or subentire. 

c. Fls, brown 4. raperbiens 

cc. Fls, yellow 5. macranthum 

1. mieropdgon, Reichb. f. Pseudobulbs almost in 2 
rows on the rhizome, broadly ovoid : lvs. 4-^ in. long, 
linear-oblong, rounded at the top, leathery: raceme 
8-10 in. long, on a long stalk, flexuous, pendulous: fls. 
IH in. across ; sepals linear-oblong, undulate, yellow, 
barred with brown ; petals clawed, orbicular, yellow, 
with a deep red-brown claw; labellum yellow, smaller 
than the petals, having 3 almost equal, rounded, clawed 
lobes. Aug. Trop. Amer. B.M. 6971.— Var. snp^rbnm, 
Hort., is advertised. 

2. phymatochilum, Lindl. Pseudobulbs broadly fusi- 
form, 4-5 in. long, purplLsh brown, with several large 



scales at the base: lvs. membranous, oblaneeolate, 12-14 
in. long : scape rather slender, over 1 ft. long, with a 
pendent panicle more than a foot long : sepals and 
petals linear-subulate, flaccid and somewhat twisted, 
greenish yellow, with deep orange blotches; labellum 
shorter than the sepals, white, with a yellow and orange 
crest ; the middle lobe triangular-ovate, acuminate. 
BrazU. B.M. 5214. F.S. 23:2465. G.C. 1848:139. 

3. serr&tiim, Lindl. Fig. 1523. Pseudobulbs 4-6 in. 
long, partly enclosed by sheathing lvs., 1-2-lvd.: lvs. 
about 1 ft. long and 2 in. broad: inflorescence a long, 
twining, loosely-branched panicle, 6-10 ft. long : fls. 
numerous, 3 in. across; upper sepals broad, reniform, 
the lateral ones very much longer, obovate, all chocolate- 
brown, with yellow tips and margfins, strongly undulate, 
serrate ; petals shorter, oblong, wavy and curled so that 
they almost meet over the column, yellow with brown 
spots, margins serrate; labellum small, hastate, fleshy, 
with a crest of 5 ridges. Winter. Peru. B.M. 5632. 
F.S. 6, p. 167. 

4. inp^rbieiiB, Reichb. f. Pseudobulbs d-4 In. lon^, 
ovate to ovate-lanceolate, much flattened: lvs. linear, 
14 in. long and \})i-\% in. broad, some sheathing the 
pseudobulb: panicle 2-3 ft. long, loosely branched and 
flexuous, bearing 20-30 fls. each 2>4 in. in diam. : sepals 
long-clawed, undulate, chocolate-brown with yellow tips; 
the upper one trowel -shaped, with a cordate base, the 
lower pair more ovate ; petals rather smaller, with 
shorter, broader claws, much recurved and wavy, yellow 
with brown bars ; labellum less than half as large as the 
sepals, revolute, trowel-shaped, with auriculate side 
lobes, brown with a yellow crest. Spring. Venezuela, 
Colombia. B.M. 5980. 

6. maorinthvm, Lindl. ( O. hastiferum, Hort. ) . Paeodo- 
bulbs ovoid or flask-shaped, 3 in. long: Iva. narrowly 
lanceolate, acuminate, 1 ft. long : panicle climbing, 
loosely branched and many-fld. : fls. 3-4 in. across ; se- 
pals rounded-oblong, with green claws, the upper one 
yellowish brown, the lower pair orange-yellow; petals 
similar, golden yellow, streaked with blood-red at the 
base; labellum small, hastate, purple-brown, with a 
prominent white crest. Spring and summer. Cent. 
Amer. B.M. 5743. Qn. 24:416. F. 1871, p. 187. J.H. 
IIL 34:337.— A magniflcent orchid, of which there 
several varieties, some of secondary merit. 



A. 

B. 

BB. 

BBB. 

O. 
CC. 

AA. 

AAA. 

BB. 

BB. 

C. 

CC. 
AAAA. 



B. 
BB. 

C. 
CC. 

BDD. 



Petals clawed f with a broad, 
obovate or rounded blade^ 
not much smaller than the 
labellum, 

Fls. yellow: column things 
shorty quadrate 6. ManhAUlaima 

Fls, red-brown: column wings 
narrow, angular 7. 7orbotii 

Fls, dull brown, with yellow 
markings. 

Column wings small,truucate. 8. eutom 

Column wings large ^ sharply 
serrate 9. oxispom 

Petals and dorsal gepals obo- 
vate, cucullate, not clawed.. 10. oonilgenim 

Petals and dorsal sepals sub- 
similar, very small: label- 
lum larger than the rest of 
the flower. 

Labellum white, spotted with 
rose-purple 11. emmllatiim 

Labellum yellow. 

Blade bifid 12. Maitlainim 

13. Qezoosum 

Blade quadrifid 14. Tmrioosiim 

Petals and sepals lanceolate, 
ovate, etc., at least one-half 
as long as the labellum and 
of a different form. 

Fl.'i, white,spotted with purple. 15, FhllBnopfis 

Fls. yellow or greenish, spot- 
ted and barred with bi^wn. 

Crest serrate 16. longipei 

Crest a smooth, heart-shaped 
callus 17. dssyityle 

Fls. entirely yellow 18. oOBOOlor 
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6. Mwiballltmun, Reichb. f. Pgeudobulbs ovoid, 
3-4tD.loDK: Iv8. DMTOwly oblong. 6-8 Id. long; fls. Dn- 
meroui, 2ii In. ■croaa, borne od b >h>ut panicle 1-2 ft. 
hlgfa; the upper Bepola ohlong-apicuUte, the lateral 
ansa onlted, yellow, with purplish baodBi petals macb 
larger, flddle-ahaped, wary and 2-labed, golden yellow, 
wiUi few blotches of eb oco late- brown ; labellum with a 
Tcry large apreading 2-Lobed middle lobe and ear-like 
■Ide lobes, yellow, with orange-red spots on the base. 
Hay. Braail. B.M. 5T25. F.M. 1S7T:285.-A very effec- 
Utc and ahowy plant related to O. critptim. 

7. TArbMll, Hook. Paendobnlba rather gmall, oblong, 
compresaed and Halcat«: Iva. lanceolate, dark green, 
9 In. long: panicle abont 1 ft. blgb, bearing Dnmerous 
bandaome fls. 2 In. acroaa : fla. rich reddlab brown, mar- 
gined with yellow; sepals imall, oboTate; petals twice 
■8 large, obovabi- rotund; aide lobes ol the labellum 
■mall ; middle lobe spreading, fan-sbaped. AntnmD. 
Braall. B.M. 3705. Q-C. II. 11:525. -A rare but very 
onuunental orchid. 

8. Bftrtiui, Llndl. Lvs. and psendobulbs like those 
of O, eriipvm; inflorescence an erect, mnch-brancbeil 
pyrmmldal panlele: Bs. 1-lH In. across: lateral sepals 
united, rather small; doraal sepals and petals obovate- 
obtnae, yellow, with reddish brown bars and blotches; 
label lam with small lateral lobes and a roundish, 
notched middle lobe, yellow bordered with brown; crest 
lobed and warted, yellow, with red spots. Brazil. B.R. 
33:68. On.l0,p-I31; 31, p. 19B; 34, p. BT.-Blossoms 
In spring, the flowers remaining fresh for several weeks. 

9. alipnm, Lodd- Pseudobalbs oblong, sulcate, rough 
aDd naualljpdark brown: Ivs. leathery, laoceolate. aboat 
9 Id- long: flower-stem l-l>i ft. high, arched, bearing 
20-GO large Bs. l}i-3in. acmas: fls. ahining brown, with 
few yellow and red marks at the basesof the segments; 
■apala oboTate, obtuse, recurred and undulate, the lat- 
eral ones united: petals twice as Isrge. broadly obo- 
Tato.obtuBo, much waved and crisped; middle lobe of 
the labellum large, rotund -cordate, waved and crisped; 
lateral lobea small, hom-llke. Fls. at various seasons. 
Brmall. B.M. .'i4»9. B.R. 23:1920. L.B.C. ISilBM. F.S. 
21:2147-48. F.C. 2:S4. B. l:2e.-Var. KiandUUnun, 
Hort. Fls. very large, the segments edged with yellow. 

10. eondKeTDB, Llndl. Psendobulbs oblong, aulcate, 
3 In. long, 1-h'd.; Ive. dark green, broadly ovate to ob- 
long, fleshy, ribbed, 4 Id. long: panicle about 18 In, long, 
drooping, branched and crowded with Ss. above; fls, 
■mall but numerous, yellow, spotted with red; dorsal 

aepata smaller and united ; labellum with 'long- line sc 
lateral lolies and 2 horn-like processes at the hose; mid- 
dle lobe obovate.subrepand. April. May. Braill, B.M, 
3486, B.R. 18:1542. -A compact free-flowering plant 
which 1h very attractive when grown In baskets so that 
the long racemes can bang over the aides. 

11. aiunilUtnm, Lindl, Pseudobutbs oval, l^ln, long, 
smootli, becoming ribbed: Ivs. oblong- lanceolate. 6 In, 
lung: raceme almost simple, 8-12 In. long, bearing 6-12 
lis. IH In. across: dorsal sepals and petals small, oval, 
irreenish, shaded with roae-purple ; lateral aepala almost 
entirely united ; labellum conlate-pandurlform, with the 
middle lobe much dilated and 2-lobed, white to raae and 
spotted with dark purple, ttpring. ' Colombia. 
8:835; 23:2*57. 1,H. 26:30" ' " 
ff<>M).-ABpecles with ma . 
shape and coloring of the Bs. It is one of the coolest of 
the Andean orchids. Var. Dnblvmim, Llndl. Raceme 
■ubereet: sepala and petals white or light purple, with 
green tips; labellum white, with a purple blotch around 
the crest. B,M. 5708. 

12. XartUnDin, Llndl, lO. bifolor. Llndl.), Pnendo- 
bolbs ovate, compressed and ribbed ; Ivs. oblong, 

ovate, aente ; petals obovate, concave ; middle lobe of 
Ibe labellum larger than the rest of the flower, 2-parted 
by the deep sinua Id front, clear yellow. Autumn. 
Brail). B.R. 29:a6.-A beautiful yellow species, with a 
panicle 2 ft. high. 

13. DaninDn. Sims. Fsendohulba ovate, flattened, 
2 in. long: Ivs. linear-oblong, 6 In. long: fls. scarcely 1 
la. aenma; aepala and pebUs small, recurved, yellow. 
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I. 22:350 |var, gigan- 



with chestnnt bare; labellum yellow, with few reddish 
spots; aide lobes small; middle lobe reniform. notched. 
BroiiL B.M. 2203. L.B.C- 5;424,-The plant blooms 
freely at various seasons. The fls, open In succession 
on a loose spreading panicle about 2 ft, high, 

14. TBTloteam, Llndl. Psendobulbs ovate, angled, 
2-4 In. long: Ivs, rigid, linear-lanceolate, 9 In. long: 
fl, -spikes strong, arching, 3 ft. long, with numerous fla. 
1 in. across: sepals and petals small, green, with brovn- 
ish blotchea; labellum very large in proportion to the 
Bower, bright yellow, with a enrionsly toothed crest; 



ISM. Onddlun 



, vor. Koieiall (X %). 



lateral lobes rotund; middle lobe reulform, obscurely 
4-lobed. Winter and spring. BraiU.-One ot the most 
attractive. Var. BdgenU, Reichb. f. [O. Kddgeraii, 
Hon.). Fig, 1524. The best variety. Specimens have 
borne 150 fls,, with the lip over 2 in. across, rich yel- 
low, with a tew red bars at base, G.C, 1870:277. F.8. 
18, p. 150. F. 1870:25. Gn, 55:1236. Q.M. 39:366, 

15, Fhalandpati, Linden A Reichb. f, A small-grow, 
ing plant, with pseudobulba oblong, aomewhst ribbed, 
1-2 in, high; Ivs. narrow at Ibe base, broadening up- 
ward, about 6 In, long: fls, 3-4 on a slender rsceme. 
gaily colored, creamy white, with the sepals and petals 
barred with reddish purple, and the base of the lip pro- 
fusely spotted with the same color; sepals and petals 
quite similar, oblong, acute; labellum pandurate, with 

and lasts a long time. Ecuador. I.H. 17:3, Gn.41:859! 
J,H. 111. 28:515, -A beautiful little plant, worthy of ei- 



h like O. c 



■utial 



16, l«QKlpes, Llndl. (O. Jnntir/inr, Reichb. t.). 
Psendobulbs narrowly ovale. 2-lvd.: Ivs. narrow: scape 
severai-fld., equaling the Ivs.: fls. on long pedicels; 
lateral sepals elongate, pendulous, united at the base; 
dorsal sepals shorter and wider, recnrved; petals ob- 
long, plane; all yellowiah green, barred with brown; 
labellum yellow, spotted with brown at the base; lat- 
eral lobes small, obtuse; middle lobe transversely 
broadened, apiculate, the narrow part serried. Sum- 
mer, Braill, 1,H.2:54. B.M. B 193, called O. I<»iffip«i, 
Is O. CratH,, Reichb, f.-A small species. 

17. dMjltyU, Reichb. f, Psendobulbs ovate, flat- 
tened, strongly rugose: Ivs. 4-5 In. long, llnear-lanceo- 
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late: scape very slender, S-T [a. lonfCi bearing:2-5 fla., 
each la tn. across; dorsal sepals and petals subequal, 
lancaolate, pale yellow, blotched with purple -brown; 
lateral sepals larger, nDit«d half-way; labellum large, 

Bulfur- yellow, with a blackish purple callus; lateral 
lobes Hmall, triangular; middle lobe round -fao-shaped, 
membranous and undulate. Jan., Feb. Organ MtB,, 
Brasil. B.M. &I91. 



lanceolate: fla. 1-2 in. in diam., rich yellow, 
pendulous racemes 1-2 ft. long; lateral lobes united for 
half their length, smaller than the dorsal sepals and 
petals, which are obovate; labellutn twice as long as 
the supats, broad, flat, bllobed, with 2 reddish ridges 
running down on the base. April-June. Organ Hts. 
B.M. 3752. I.H. 30:487. R.H. 1881:30. Qn. 13:111. -A 
plant of close and compact habit, making one of the 
most attractive yellow coolhouse orchids. 

A. Labellum urilh a latft reni- 

fern mid-lobe.- lateral 

lob/i onnFJ or nonr. 
B.Petati much broader Ihan the , 

lepaU 19. ampliatnm 

20. eieavktnin 
BB. Pelali and lepaU nearly of 

the tame liee. 
C. TU. over ? in. aerott: label- 
lum large, torminy the most 

eompicuout part ' ■"^- 

flover: paniele elou 

cc. FU, mtdium-*iged. 



>. Sepali and prlaU lintar- 

. . tehite and purple 2^ 

E. Flf. yeltoie and brom. 
~ loltimn aitift tterp Iruneale: 
erett of leveral interrupled 

ridge* 24 

;cifiinn wing* roHnded, 
ilightly trenulale 26 



inm loiitfrt falcate, drn- 
Htte 2; 

y. Sepali lanceolate; pelali 
tpatulate 2t 

~ Sepals and petal* linear to 
oblong. obtu*e. 

t. Color of labellnm yel 

I. Color of labellum irhii 

I. Labelhtm with the 



..30. leowMhlluro 



than, the lateral lobe*, 

one-colored 31 . ornlthorhynBhnai 



cc. Creit not pulvinale. 
D. Apex of labellum deeply 

t-lobed 34. Waratri 

DD. Aprx or tabrllMm apieiilale, 

lateral label tooth-like 35. nMUlatnm 

o^D.Apex of labellum merely 
emarginale, lateral lobei 
large. 
K. Middle lobe broadly rtni- 

fortn, clawed 36. Uuminghll 

KB.lfiddlelobenotclntr/d,eepa- 
rated from the Inleral lobei 
merely by a iharp aniitrie- 
lion 3T. ohelrophoTom 

19. ampUitOlU, Lindl. PMcudobulbs aubrotund, roi 
preas-ed, bri(-ht grfcn with purple spots', l.eoomii 
blackish purple and wrinkled with age: lis. plane, o 
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long-lanceolate, 9 in. long: Infloreaeenee a large panicle 
1-3 (t. long, with numaroua fls., whieh are yellow, spotted 
with red at the bases of the segments; sepals and 
petals small, the Conner entirely free; labellum reni- 
fomi, spreading, wavy, IS iu. across, narrow at the 
base, with two small lateral lobes and a prominent lobed 
crest. Marcb-Msy. Throaghout the coast of Nicaragua. 
B.R. 20:16^. -The Sowers are produced In magniflcent 
panicles. In var. iniLJni, Hurt., they are bait again as 
large as In the type. F. 8. 20:2110. (i.C. III. 17:173. 
Qn. le, p. 491. O.U. 37:175. 



ISU. C 



n tlErinuiotO. Bsrkerll.t 



20. gxMVtnun, Undl. (O. auriaum, Reichb. f. A 
Warsz.l. Paeudobulba oblong, compressed, 3-5 in. long: 
Iva.lMh. long, leathery, shining green: panicle 3-5 ft. 
long, with numerous Hs. 11^ in. across, yellow, spotted 
with brown: Hepalsobovate, obtuse, free; petals oblong. 
retuse; labellum aesaile, with several broken ridges 
near the base, pandurate, excavated on the under side: 
middle lobe rotund, emarglnate. Autumn. Peru. B.M, 
5293. I.U. 17:34. -Strang plants produce as many ma 
100 flowers on each panicle. 

21. tlgrlaam, LaLlave & Lex. tO. Bdrktri. Lindl. 
O. unguiculiUum, Llndl.|. Pig. 152.1. Pseudohulbs 
oral, compressed, 2-lTd. : Irs. oblong- Ian ceo late, thick, 
1 ft. long; panicle erect, atout, 3 ft. high : fls. 2X in. 
across; sepals and petals similar, lanceolate, undnlktr, 
rich reddish brown, with few bars and spots of yellow; 
labellum yellow, with a very large, orbicular- renl form 
blade supported on a long claw, lateral lobes oblong. 
Winter. Mes. I.H. 1 ;2; 22:221, P.M. 11:97. R.H. 1889, 
p. 176. -Very ranch like O. iplendidum, from whieh it 
differs by the longer claw of the labellum havingathlek 
keel, and the oblong lateral lobes of the labellum. Both 
are among the moat showy Oncidiums in cultivation. 
Var. grandillAmm, Hort., Is advertised. 

22. spltudldnm, A. Rich. Psendnbulba small, roand, 
compressed, 1-lvd.: Ivs. leathery, ohlong.ovate, 6-12 Id. 
long: fl. -stalk erect, 2 ft. long: Qs. 3 In. across; aepals 
and petals airailar, lance-oblong, acute, recurved, yellow- 
green, with broad brown bands; labellum very lar^e, 
yellow, the broad claw of the middle lobe eipanding into 
a large renKorm blade ; lateral lobea small, rotund. 
SpHng. Guatemala and Mex. B.H. 5878 as (O. tigri- 
niim, var. iplttididum) . F. S. 18:1825. Qn. 51:1121. 
R.B. 17:108. 0.0.1871:42; 111.3:108. 

23. Inedrmm, Barker. Pseudobulbs ovate, compressed 






)cd, 2 ir 



isiforu 



panicle 2-3 ft. long, slender, murh branched and grace- 
fully arched: fls. 1^4 in, across, numerous; sepals and 
pctsls linear-lanceolate, undulate, white, banded with 
purple ; labellum white, with a purple blotch ; lateral 
lobes rotund, small; middle lobe subrenlform, concave. 
Bears numerous panicles in autumn. Mex. B.M. 4824. 
B.R. 31:64. I.H. 3:49; 29:444 (white variety-). 

24. Bateri, Lindl. I.O.alli*timum, Lindl.|. Pseudo- 
balb," nblong, compressed ; Ivs. ensiform, rigid, kcelpd : 
panicle with nuraeroos branches and rather dingj- flu. ; 
sepals and petals about as long as the labellnm, linenr- 
ianceolate. nndulate, yellow, with red spots ; labelliiin 
with 2 spreading lateral lobes and a reniform emarfci- 
nate mid-lobei vellow, with a reddish band. Trop. Amer. 
B.R. 19:1651 (as O. altitiimum) .~ A gigantic epiphrt« 
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UX. ODddiumonltlHulvDchuni (X>i). 

29. HuilMniiknam, Undl. {O. IlarriiiiHKm, Hon.). 
PieodobuibR BUbRlobOBe, 1-lvd. : \va. linear -oblonu, 
•cnlE. Hcshy and recurved: panicle about a foot hifch, 

aepsl* and petaln lini-ar, cibtiiHe, jellovr, spotted with 
purple -brown; labellum yellow, iontcer tban the aepalii, 
with sniall lateral loiien and a subrcnlform. emaretnalf 
middle lobe. Autumn, Braiil. B.B. 19:ir>69. L.B.r. 
20:IU17. B.B. 18:25:1. 



mach compressed and edged: Irs. \-'i at the' t«p and 
sereral at tbe bane ot the pseadobulb, enaifonu, keeled, 
lS-2 ft. long: Infloreacence an almost simple, droop. 
lug raceme, 4-6 ft. long: sepals and petals free, similar, 
apreading, linear- lanceolate, undulate, pale yellow, with 

petals, fiddle-shaped, with the middle lobe reniform, 
■preading, yellow, with a brown band near tlie center, 
prDmlnentl]- crested. Aug. W. Indies. B.U. 2990. 
B.U. 22:1651. 

26. ipbrnceUtiim, Lindl. Psendobulbs elongate-OTate, 
cnrapressed: Iva. Iodk, enslforra, apei recart-ed: scape 
strict, bearing a many-fld. panicle: sepals and peted* 
linear -lanceolate, undulate, yellow, spotted with brown; 
labellum about as long as the sepals ; lateral tobe» 
aoriculate ; middle lobe with 2 rotund lobes, yellow, 
with brown spots at tbe base. Spring. Honduras. 
B.R. 28:30.-VBr. KTUdUtaiun. Eort., is a better va- 

27. ralUzniii, Lindl. Pseudobulbs orate, l-lvd.; Ivs. 
namwiy lanceolate, acute: panicle with its stalk :t-4 
ft. long, pendulous: sepals and petals linear -lanceolate, 
ondulate and redeied, yellowish, shaded with pale 
brown; labellum with n large, reniform, emarginale 
middle lobe and rotund lateral lobes, yellow, with few 
reddish spots on the base. Uei. B. 3:11G. 

28. Bfttmnuultnnu, Parmentler. Pseudobulbs large, 
4-5 In. long, with sheathing Iva. at the base: Ivs. ob- 
long-ens i form, 2 ft. long; scape erect, 6-8 ft. long: 
sepals lanceolate, undulate, reddish brown, atishtly 
marked with yellow; petals similarly colored, spatulate 
and very much undulate; labellum brilliant yellow, 
with the crest marked with brown; lateral lobes small, 
rounded ; middle lobe larire, reniform, emarglnate. 
BraiU. F.C. 3 : I3T. ~ Related to O. aUittitKum. 



10. leDaocfallnm, Balem. Pseudobulbs aiilcat«, ovate, 
mpressed, 2-4 iu. long: Iva. sword-shaped, 1 ft. or 
•re In length: acape 3-^ (t. high, with numerous 
inches on which the Ss. are loosely scattered: sepals 
d petals oblong, obtuae, green, blotched with reddish 
)wn : labellum pure white ; lateral lobea small, 
lobe broadly reniform, emarglnate. 



Quat 



I. 1. 



7:341, -A noble species, with the habit of O. Bawtri. 
Paniclea 6-9 tt. long. Var. tpUndaiU Is listed. 

31. omlthoriifnelram, HBE. Fig. 1526. Pseudobulba 

oblong, compressed, 2-3 in. long, 2-3-lvd. : Ivs. grasB- 
Uke, 8-12 in. long: stalks 1 ft. long, slender and arched, 
many-fld.: fls. scarcely 1 in. across, soft rose*purpte; 
sepals linear-obtoug, wavy; petals oblotig and a little 
broader: labellum pandurate, wiib small lateral lobes 
and a larger dilated, emarglnate middle lobe. Fragrant. 
Autumn and winter. Mex. B.M. 31112. B.R. 26:10. 
F.C. 3:136. H.H. ]876:230,-This is an easily grown, 
free-flowering plant of dwarf, compact habit. Its soft 
rose-purple color is very delicate and unusual In tbe 
genus. Var. albinenim, Reichb. f. |var. dlbnm, Hort.). 
Pis. whitish, with only the call! yellow. F.M. 1S8:39S. 
G,C. III. 16:781. J.H. III. 29:399. O.M, 38:18. There 
Is also a variety called mkjna. 

32. dlTartoitum, Lindl. Paeudobulba eompreased, 
each with a fleshy, oval, aplculate leaf: scape l^ ft. 
high, with the branches of the panicle extremely divari- 
cate: sepals and petals oblong-spatulale, greenish yel- 
low, spotted with purple toward the base; labellnm yel' 
low, spotted with red; lateral lobes large, half-rotund; 
middle lobe smaller, emarglnate. Autumn. Braill. 
B.E. 13:1050, L.B.C. 13:1212. P.M. 3:4.-A floriferoua 
speciea easily recognlied by Its singular oval, flesbj 
leaf and the divaricate panicle. 

33. pnlvlnktam, Lindl. Panicle very much branched, 
iu a loose, spreading manner, weak, 8-9 ft. long: Bs. 
yellow, with the sepals and petals blotched with red; 
segments obovate, acute; the 2 parts of the labellum 
nearly equal; lateral lobes rotund-crenate and crisp; 
middle lobe undulate, crest a villous cushion. Summer. 
BraslL B.R. 25:t2.-One ot the largest of tbe Oncid- 
lums. Tbe fls. last a long time. Var. mkjiu, Hort., ia 
said to be desirable. 

34. Winiari,Llndl. (OdDH'oaWasiim irdrB«rt,Lindl.|. 
Paeudobulba ovate, somewhat angular: Iva. linear- 
lanceolate: raceme short, few-fld.: sepals obloDg; 
peUls a little wider; all white or yellowish, striated 
with rose-purple; labellum brilliant yellow; lateral 
lobes subquadrate; middle lobe deeply divided Into two 

pumfiim, Lindl.). 

35. mMnUtniB, Lindl. Pseudobnlbs ovate, com- 
nressed. 4-Bugled, 2-lvd.: Ivs. broadly linear- oLi long: 

"-F, spotted with deep purple; " 



fls. 1!4 In. acruHS, yellow, spotted with 

nat«: labellum obloDg-apiculate, the lateral lobes form- 
ing 2 large leeth near tbe middle; middle lobe ovate, 
Buirnr-yellow, base marked with tew red lines, claw 
with 4 hom-Ilke plates. Winter. Mei. B.M. 38.16 (var. 
(comnfiimj and 3880. B.R. 24:44. F.C. 2:57 (all as <7vr- 
tochilun maculaium). 

36. LimmlnKhll, C. Morr. Pseudobulbs oval, corn- 



's longer than the . 



sepals and pi 



auriculate lateral lobes 



fl a transversely broadened, 
sunreniiorm, emarglnate mid-lohe, spotted with red. 
June, July. Caraca". F.S. 18:1827. -A pretty dwarf 
plant with tbe habit of a Sophronlcis. 



?udobolbs ' 



1. long, 



37. BbalrAphonun, Relchh. t. I 

ellipsoid : Ivs. 3-6 In. long, linear- lauceoiate : scape 
bearing a dense panicle longer than the Ivs,: fls. about 
K in. across, entirely bright yellow, with greenish se- 
pals; sepals and petals small, rounded -ovate, spreading 
or refleied; labellum much Inciter, with three large 
lobes, the middle lobe notched. Colombia. B.M. 6276. 
G.C. 1671:168 ( description |. 
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A. Planti dwarf, icanely over 

in. kigk. 

B. Labstlum wiik 3 equallobti .36. 1 
BB. Labttlum with small lattml 

and a 4-p<iTUd middle lobe. 39. OTilta-K^Ul 
AA. PtanU large . 
B. Witigt of Ihe column narroir, 

falcaie 40. blokllotmn 

41. CkT* 

BB. Wiitgt of tke eoUimn firtky, 
roliiHd. reniform. rlr. 

u-lth 



43. CuitugliMnM 



12:41 



. Gual. 



[. 4148. B.B. 29:12. l.B 



. Ckvandidliliiinm, Bat«m. pHeadobulbg nooe: Ivb. 
flenhy, brusdly UnceulaM, l-I^ tt. long : acnpe 4 ft. 
higb, erect, with a denHii panicle about 1 tt. long: Bepals 
and petnla oblong-obtuBe, greenish yellow, with bright 
chestnat spota; l*b«llum yellow; Ut«ral lobeit ratbrr 
large, apreadlng, rouaded. narrowed to  claw; mid- 
lobe broadly reniform and Jeeply emarglnate. Guate- 



lengtb: fls'. 'i 






: sepals and petals 
ODiODg, ootuve, neany. convnvo, yellow, marked and 
barred with chocolate -brown or crimson ; labettum oar- 
row in tbe middle, with the 2 lateral lobea forming a 
hastate bBxe. middle tube broiully expanded, cuneate, 
Tbe color of the labellura Is variable, unually ro»e In 
front, becoming violet toward the base. Summer. 
Brillsb Guiana. B.B. 23:1887. P.8. 18:1642-43. P.M. 
4:109. F.C.2:T9. Q.C- II.2I:609,-Var.inptTbnm,Hort.. 
ia described as a superior variety. Var. LoaTisxUniim, 
Ilort. (O. Loni'reriinum, Hort.). A vnr. with yellow 
Hb., prettily spotted and marbled ; labelliim yellow at 
the base, white In front. 

43. Ckrtlu«ln«nU,SwartE.(0.ff^ncAinnnni.Loi1d. O. 
rAjreunt, Lodd. O. uiidulAtun, SMnb. O. linngKliiriim, 
LIndl.). Pseudobulbs obsolete: Ivh. solilar}-, oblong, 
acntish: panicle 3 ft. long and loose: fls. small, wlilllsb, 
marked and blotched with red and bordered with yel- 
low; aepais and petals obionK-ovatc. free, waved; label- 
lum with horlEontal, triangular lati-ral lo1>es and a fan' 
shaped middle lobe, crimson, with  yellow bonier. 
Summer. Trop, Amer. B.M. 3806 (as O. ffNnfeonum). 
P.O. 3:97 las O. lunduni,ru. BenekmaHni). 

44. Ibridnai, Llndl. Lvs. elliptical, thick, rigid, dull 
green, 1.^ Id. long: Hcape slender, 3 ft. high, much 
branched and many-fld. : fls. nearly IK in. In diam., 

ark green nr olive-green, with indistinct darker spotn; 



38. ptmllnm. Lindl. A small plant aboat 6 In. high, 
without pseudobulbs, and with oblong, leathery lvs.: 
Inllorescence a small, branched panicle, scarcely longer 
than tbe lvs. : sepals and petals obovate. yellow, spotted 
with brown; labellum yellow, rounded, tri fid. Spring. 
Braiil. B.H.35ei. B.R.11:920. L.B.C. 18:1732. 

30. OtllU-K»UI, Relchb. f. (O. iridiriliHm, t.indl., 
not HBK.). Lvs. radical, cunelform-llgulate, 2-3 in. 
long: fl.-BtemB several, 1-3-fld., slightly exceeding the 

segments and labelluni ; sepals lanceolate, acute ; petals 
oblong, crisp, much wider; labellura large; lateral lobes 
oblong-cuneate ; middle lobe divided Into 1 lobes, of 
which tbe inner 2 are smaller. B.R. 22: ISll.-A very 
small, neat plant, 

40. blMlUmn, LIndl. Pseadobulbs none: lvs. large. 
oblong-lanceolate, keeled, thick and leathery: panicle 
many-Ud., variable Insiie: fls. 2 In. In dlam. ; sepals free, 
obovate, concave; petals oblong-obtuse, undulate; all 
rich yellow or honey-colored, bordered with cinnamon 
color; labellum with small, narrow lateral lobes, and 
a pair of tubercles for a crest ; middle lobo large, 
expanded, emarginate.Bubcordate. Aatmnn 



petals larger and without warts; labellum reniform, 
almost piano. S.Amer. B.M.;I608. B.K. 9:727.— The 

gmlcle is said to grow to a height of 9 ft. Avar. rAMnm, 
ort., is said to bave rose-colored lis., spotted with 
white and bordered with yellow. Var. gnttitain, Llndl., 
bas yellow fla. spotted with orange. B-B. 25:10. 

45. PapiUo, Lindl. BiTTTEBrLT Orchid. Fig. 1527. 
Lvs. oblong, very leathery, olive.green, mottled with 
purplish brown. 6-% in. long: peduncle 2-3 ft. long, flat- 
tened and jointed, producing fls. several years in suc- 
cession: fis. 4-S in. long and 2K in- across; dorsal 
sepals and petals erect-linear, with a small lauoeolstii 
expanded portion, brown, with bands of yellow; lower 
sepals lanceolale-fatcate, curved downwarda, yellow, 
with heavy bands of brown, labellum pandurate. aao- 
ally plane, with the middle lobe rounded, transversely 
broadened, emarglnate, yellow, with a broad band of 
brown aroond the margin; wings of the column toothed. 
FU. at any season. West Indies, B.H.2T95 and 3TJ3 



back, the upper one rotund, the others spalu late -oblong: 






the 



ise. Onddlum Pai>llia(X}t)- 
(var. limbnlum). B.R. 11:910. L. B.C. 11:1086. F.R. 
9:920. I>.M.5:175--VarlablB In color of fls. and Ivi. 
Lvs. sometimes green on the npper snrface. F.C- 1 : 12. 
F. 1842:49. Var. Sekhardti, Linden. All parts of the 
flower very large; sepals and petals golden yellow, 
barred with red; labellum yellow, with b broad margin 
of brown. LH. 30:500. 

4G. STMnerlinnm, Relchb. f. This species i* much 
like O. Papilio. Pseudobulbs rounded, 4-7-angled: 
stem terete: petals and dorsal sepals shorter than in O. 
Papilio, apex more disllnetiv dilated; lateral sepals 
golden yellow, spotted (not banded) with cinnamon- 
brown, crisp, undulate, Bnely toothed; labellum very 
crisp and undulate, finely toothed, pale yellow, with a 
narrow l>and of oinnamon.brown spots aroond the mar. 
gin; column wings entire. Cent. Amcr. F.S. 19:19.'iG. 
I.H. 41, p. 206. . 

47. JoncilknniB, Relchb. Plants with fleshy, rush- 
like lvs. 3-12 in. long and usually banging downwards: 
H. -stems 6 In. to 2 ft. long, tbe largest bearing about a 
doicn fls. 2 in. across: sepals and petals oblong, wavy, 
cream-colored, with sepia-brown spots; Ubellum white, 
yellow at the base, with a few crimson spots near the 
Isthmus; middle lobe large, subreniform, 2-lobed, wavy; 
lateral lobes toothed. Fls. at various seasons. Psn- 
giiay. B.M. 69B2. R.B, 15:7. Gn. :<l:583 -The hand- 
somest of tbe round-leaved speciL-s. 

48 CBbaIIaU,S«artE. (O.JKnefr^liKia, Llndl.). Pscu- 
ilnbiilbs very small, each with a single, terete, obscurely 
furrowed leaf: lvs. I ft. long, spreading, harsh in tei' 
lure: panicle rigid, erect, about 2 ft. high: sepals and 
petals nearly equal, obovate, greenish yellow, spotted 
with red; l^>ellum large, hrii^t yellow; lateral lobea 
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broadly obovate ; middle lobe broadly obovate or subreni- 
form. undulate, notched in front. Spring and summer. 
BrazU. B.M.3568. B.R. 23:1994; 28:4(asO. longifolium), 

49. triquAtnun, R.Br. (Cymhldiwn triqu^trum, Swz. 
JSpidindrum triquitrum, Swz.). Pseudobulbs none: 
Its. few, 4-6 in. long, triquetrous and grooved : scape 
about as long as the I vs., purplish, bearing a raceme of 
10-12 medium-sized fls. : sepals broadly lanceolate, the 
lower pair united, purplish green; petals ovate, white, 
tinged with green and spotted with purple; labellum 
eordate-ovate, constricted near the middle, white spotted 
with purple; crest orange. Autumn. Jamaica. B.M. 
3393. 

A supplementary list of synonyms and imperfectly known 
kinds advertised In America: O, ansiferum^ Reichb. f . SeimlH 
and petals oblong-oboyate, free, crisp; labellum with ligolate 
lateral lobes and a reniform. emarginate middle lobe, ip>lden 
yellow, with 2 ttark broWn bars at the base, tlaccid. The sepals 
and petals are greenish, with vellow tips.— O. BtUdevidmcB, 
Reiehb. f. (O. Balderramss, Reichb.f.). Panicle ample: dorsal 
sepals rounded, clawed, crisp, yellowish olive-brown with a 
yellow border; lower sepals longer clawed, cuneate-oblong, 
anieolored; petals oblong, short-clawed, crisp, nearly compli- 
cate, smaller than the sepals, yellow, with brown blotches: 
labellum hastate, Ugnlate, obtuse. Summer. Colombia.— O. 
JtieUmUngs, Hort. ex-Lindl.»-Odontoglos8um Sp.— O. Fdrster- 
matmL—O.tusedtumt Reiehb. f. »> Miltonia Warszewiczii.- O. 
Odrdnerit Lindl. (O. Gardnerianum, Hort.). Resembles O. 
erispom andO. Forbesii. Fls. lemon-yellow, spotted and barred 
wHh chestnut-brown on the sepals and petals; labellum broad, 
yellow, margined with the same color; all segments undulate. 
crisp. Brazil. O.C. II. 10:88. F.M. 1880:401. This U probably 
O. eurtnm, Llndl^ which should be referred to this species.— 
O. OetrtiSiumt C. Morr. (O. csssium, Relchb. f.). A species 
probaMy based on a variety of O. reflezum.— O. QraveHanum, 
Rolfe. Pseodobnlbs broadly oblong-compressed, 3 in. long: Ivs. 
eltiptic^blong, 4 In. long: panicle large, branching: fls. 2 in. 
across, yellow, spotted with brown; dorsal sepals spatulate; 
lateral sepals lanceolate-oblong, united at base; petals obo- 
vate, wider than the sepals: labellum pandurate, with smidl 
spatulate lateral lobes and a broadly orbicular-ovate, undulate 
middle lobe. BrazU. R.B. 21:7». G.C. III. 11:651. Near O. 
erispom.— O. htutdtum, Lindl. Sepals and petals yellow, 
spotted with brown: labellum pale yellow. Mex.— O. tonci/d- 
Umm, Lindl. (O. sessile, Lindl. & Past.). Pseudobulbs oblong: 
Ivs. short, pale green: panicle much branched and bearing a 
large number of fls.: sepals and petals large, obtuse, yellow, 
spotted with cinnamon-brown at the base; labellum large, of 
the saoM eolor. Ecuador.— O. Ldvenderi.—O. LatDreneUtnum, 
Reiehb. f . ""Brassia Lawrenciana.— O. tnuHnum, Reiehb. f. 
A species with nnmeroos small yellow fls. borne in panicles.— 
O. efrrvzdXttm. Relchb. f . A Warsc. Fls. golden yellow, spotted 
with brown, borne in a much -branched i>anicle. Peru. Said to 
be an elegant winter- flowering orchid. — O.JReiehenb€Uihii,lAnd\. 
Colombia.— O. ri^eum, Beer.»Gochlioda rosea.— O. rupSstre, 
Lindl. Fls. numerous, in a branched panicle 2 ft. high, brilliant 
yellow, spotted with brown. Peru. Said to be desirable.— O. 
JgwtsrWdiwm, Lindl.* Miltonia Russelliana.— O. sarcddes, 
Lindl. Pseudobulbs subcylindrical, 3 in. long, 2-3-lvd.: Ivs. 
lanceolate: panicle branched, many-fld.. slender: fls. large, 
yellow, spotted with brown ; sepals free, obovate ; petals 
larger, clawed, obovate-spatulate, repand: labellum with small 
!M>iTate lateral lobes; middle lobe large, emarginate, undulate. 
Brazil. I.U. 21:165. Near O. ampliatnm.— O. SchiUerUtnum, 
Relchb. f. Trop. Amer.— O. 8ehlijnii, Linden. A large, 
rampant species, with yellow fls. marked with brown, about 
1 in. in diam. Nov. Cent. Amer.— O. tpaeuldtum. — O. gtel- 
lifferumt Reiehb. f . Sepals and petals oblong-lignlate, stellate, 
yellowish, with many brown dots; labellum with short, obtuse- 
an^ed lateral lobes, a narrow isthmus, and a cordate, rotund, 
cuspidate middle lobe, pale yellow, with a darker callus. 
Mez. Near O. hastatum.— O. Vdlvox, Relchb. f. Venezuela.— 
O. ITarszMiTimt, Relchb. f. Pseudobulbs rounded, compressed: 
Ivs. 1 ft. long, thin: scape stout, with an 8-13-fld. panicle: fl-s. 
yellow, with purple spots and the middle of the labellum blood- 
ied; upper sepals lanceolate, acute, crisp; lower pair oblong. 
shorter than the labellum, united; petals oblong, much wider 
than the dorsal sepals; labellum with auriculate lateral lobes 
and a reniform bifld middle lobe. Colombia.— O. Weltoni, 
Hort.=Mlltonia Warszewiczii. Hetnrich Hassklbring. 

OMOOBA (Arabian, onkob; name of a North African 
species). BixAce<F, Shrubs or small trees of tropical 
and subtropical Africa, sometimes spiny. Lvs. alternate, 
without stipules : fls. terminal, solitary, white, large 
for this order, bisexual; sepals and petals 5; stamens 
very numerous, inserted, in many rows on a fleshy wing 
beneath the ovary; filaments filiform; anthers, linear, 
2-celled, attached to the base, erect, opening at the sides ; 
At igma dilated, notched: ovary free, 1 -celled; style cylin- 
drical: berry leathery, pulpy within; seeds numerous. 
used as omunents by the natives. 



KranBsi&na, Planch. A branching shrub without 
thorns, the older branches having a rough ash-colored 
bark: lvs. elliptic-oblong, obtuse or subacute, entire, 2 
in. long, with midrib, pinnate and netted veins, some- 
what pale on under side : peduncles terminal or opposite 
the lvs., 2-3 in. long: fls. erect, solitary, more than an 
in. across, white ; sepals roundish and very concave; 
petals twice as long, spreading, with narrow claws, 
cuneate at base, broadly obovate, with scattered, woolly 
hairs; anthers pointless ; stigma 5-6-rayed : ovary hairj". 
Procurable in S. Calif. — This makes a very fine pot- 
plant in a greenhouse temperature, flowering in spring. 
It is also useful for subtropical bedding. Prop, from 
ripewood cuttings, also from seeds. Give the plant a 
sunny position, and plenty of water while new growth 
is making. m. B. Coulston and H. A. Siebrecht. 

0NC08P£BMA (Greek, tumor-shaped seed), Pal- 
mdceai, Stolon if erous palms, with low, very spiny 
trunks: lvs. equally pinnate; Ifts. ensiform-acuminate, 
entire, equidistant or somewhat clustered, the veins 
scaly beneath; rachis convex on the back, with a blunt 
keel above: fr. small. Oncosperma differs from Eu- 
terpe in the small, acute sepals: stamens 6-12, the an- 
thers erect; albumen ruminate. Species 6. Trop. Asia. 

faseienl&tam, Thwaites. Caudez at length 30-40 ft. 
high, 5-6 in. in diam.: lvs. 18 ft. long; pinnsB fascicled, 
12-18 in. long, 1-2 in. wide, lanceolate, long-acuminate, 
the tips drooping; sheath 2%tt., armed and scurfy: fr. 
globose, black'purple, }^ in. in diam. Ceylon. 

J ABED 6. Smith. 

ONIOir. Plate XXII. All the Onions of common or 
general cultivation are forms of one variable species, 
Allium Cepa. This plant is probably native to south- 
western Asia, but it has been domesticated so long and 
has varied so much that its aboriginal form is not 
well understood. It was grown by the ancient Egyp- 
tians. It is grown primarily for its bulbs, but the 
leaves are sometimes used as seasoning and in stews 
Under long-continued cultivation and selection, the 
bulbs have developed into large and shapely organs. 
Now and then the bulb does not develop and the neck 
(or stalk just above the bulb) remains relatively thick: 
such onions are ** scullions.'* Seeds from poorly selected 
or deteriorated stock may be the cause of scullions: 
they are to be considered as reverted or run-down 
forms. Sometimes scullions result from very wet soil, 
whereby the plants grow too much to top. Seeds grown 
in the South or in a long-season climate tend to pro- 
duce plants in short-season regions that do not ** bot- 
tom " before caught by frost. 

The Onion is one of the hardiest of vegetable garden 
plants. In the southern climates it is grown largely as a 
winter crop. In the northern states and Canada the 
seeds are sown or the bulbs planted as soon as the 
ground can be fitted in the spring. It is always best, if 
possible, to prepare the ground in the fall in order that 
the seeds may be sown on the first approach of warm 
weather. When Onions are grown from seeds, it is 
essential that the ground be fine and loose, and all sur- 
face stones and litter removed. The seeds are small and 
do not germinate quickly. The young plants are surface 
feeders. If the seed is sown late or if the ground is 
droughty, the plants will either perish or make no 
headway. Land which is foul with weeds should not be 
planted to Onions, for the young Onion plants cannot 
withstand such competition. In the old - fashioned 
gardens, it was the custom to plant Onions in short 
rows crosswise of raised beds, as in Fig. 152S. This 
entailed an endless amount of small hand labor and 
usually resulted in the expenditure of more time and 
effort than the Onions were worth. The better method 
is to grow the plants in long rows which are far enough 
apart to adroit of the use of a wheel hoe. Fig. 1529. 
Even when a small quantity of Onions is desired, it 
is better to place them all in one row than to have 
many short rows. With the best of land and manage- 
ment, and with the use of wheel hoes, more or less 
finger work will be necessary in order to bring the crop 
to full perfection. The seed may be sown thick in the 
home garden, and as the young plants begin to crowd, they 
should be thinned. The plants taken out in the second 
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uirl third thinninRa msj- te used on the tablp. Fig. 
1530. It la very iiu[K>rtatit that the best grade of seed 
be used, for the Onion delerio™i*3 rapidly from seed 
vbleb le not well ktovh cor carefulJy itelerleil. There 
are great numbers ot varieties. Tlif nioHt popular 
alandard field kinds are Southport KeH and Vellov 



UlS. Ths old-time Onion bed. 

Globe, and tliese are also to be advised tor the main 
Teliance In the home garden. For early ase and for 
variety, great numbers of kinds may be selected from 
reliable aeed catalogues. Some of the quick-growing 
Boutbern Onions are eicellenl for early use. 

There are tno general methods of propagating the 
OnioD-by seeds and by hulbs. Onion seed Is ordinarily 
koovD as "black seed," although there is no Onion need 
irblch la not black. The main field crop is grown from 
■ends, as eiplalned In the articles which follow. The 
Onion seed of the market is produced from full grown 
and typical bulbs ot the desired variety. These bulbs 

Onions are. In the spring they are planted out in row.i 
two feet apart and as near togclher in the row as they 
will stand. They send up a flower stalk which blooms 

Propagation by bulbs Is employed for the purpose ot 
securing early Onions for home use or (or the special 
early-season trade. Until within recent years, all the 
very early or bunch Onioua were raised from bulbs, bat 
recently a so-called "new Onion culture" has come into 
vogue, which consists in sowing seeils in hotbeds or 
coldframes and Iransplaoting the youtig plants. Bulb- 
propagnlion is o( three gi'nural categories: (1) The use 
of bulbleti or "top Onions" which appear on the top of 
the flower-stalk In the place of flowers; (2} the use 
at bulbels or separable purls of an Onion bulb, known 
as "multipliers," or "potato Onions"; (HI the use of 
ordinary bulbs which are arrenlud in their growth, 

Bulblets, or lop Onions, are shown in Fig. 1531. » 

one of thene bulbleta is planted in the spring, it 

quickly produces a young bulb, and the growing bulb 

maybe pulled at 



lowed t 



ONION 

a compound bnlb like (hat from which it came. SMDe- 

times flower-stalks are produced from multiplier or 
potato OnioiiB. The best results with mujtlpliera ara 
secured when the bultiels are separated on being 
planted, for each one has room in which to grow. Two 
or three kinds of multiplier Onions are known, Ihu 
variation being chiefly In the color of the buJb. 

aetH are merely ordinary Onions which arc 
in their growth, and when planted will resunn' 
They are grown from Need. The seed in 
ry thick on rather poor land, ao that the young 
aa reach the poasibilitles of their growlb : they 
mature when still very small. These amall 
bnlbs or sets are then harvested and kept 
over winler, and used for plonting the follow- 
ing spring. When planted they grow rapidly 
and may be pulled and uKed for the table. 
If allowed to remain in the ground, they 
send up flower-stalks and praduco seedt^. 
as common Onions do. Sets are not allowed 
to aced, however, iiinre the seeds from sets 
would probably proiiuee an Inferior race of 
OtiIous. Any vaiiety of seed-bearing Union 
may be grown and propagated as sets, al- 
though there are relatively few that give uni- 
(uimly good results. In the trade. Onion sets are usu- 
ully designated aa yellow, red or while. In onler to 
secure good results from Oniun sets, it la essential thai 
the sets he email and Arm. They should not be over 
one-half inch in diameter, If they are ot the bei^t. If 
they are much larger than this, they t«nd to run to seed 
rather than to produce bulbs. Sometimes the very small 
and Inferior Onions are saved from the regular crop 
and are used as sets the following spring. Such sets 
are generslly known as "rareripes." Usually they do 
not give the best results. 

The varieties of Onions are numerona. In 1889 
{Annals Hort.l 7B rarieties of "wed" Onions were 
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le ground, how- 
flrst or second year) 



iSW. ThB new-time Onion (leld. "'"i flowers, on its 

top. There are two 

or three strain' ot top Onions on the market, althougli 

applying to the color ot the bulblets. The so-called 
"Rgyptian Onion " is a top Onion : also the "tree Onion." 
Multipliers are shown in Fig. 15.12^. Instend nt con- 
tsining a single "heart " or core, as In most Onions', It 
contains two or more. When the Onion Is planted, each 
of these cores or bulbels scnda out leaves and grows 
rapidly for a time; that is, the old or compound bulb 
separates Into Its comtmnent Darts. The growing 
any time. If allowed 
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d also about 20 kinds 
For purposes of 



ottered by American dealers, an 

ot multipliers, potato Onions and 

careful acientlflc study, the varii 

into geographical races, but tor purposes ot description 

they may l>e assembled into groups characteriied by 

aucli arbitrary featurea as form and color of bulb. 



ONION 

Oolt (6 Kep. N. V. State Eip. Sla., for the year 18871, 
clauifles flnt by shnpe of bulb and then b; color. He 
tnakea linir primary groiipB: bulb oblate, epberical, top- 
vhkpe, oval or pear-shape. Each of these groups in 

lab, red or reddish. Another classWation (BoiUv. 
Bull. 31 Hich. Agrir.. College, 18871, makes three prl- 
inir; sectlona on methoda o( propaKatlon : propagated 



U31. Top Onion 



(XW). 



bf dlrliloD (moltipllent), b7bnlbIetsor''rops,'b7 seeds 
(or aetal. Tbe last Beotioo (seed OnloDs) la diTlded 
into balbs nllvery wbite and bulbs colored, and these 
groups are agam divided on shape of bulb. 

Aside from the chapten " ' 
gardening manuals, there . 



a "Onii 



r Profit," 



<n Galons 
B special 
nd "The 



letable- 



," Grelnor and Ar1te'8"How to Grow Onions," and 
the OranKB Jndd Company's "Onion Book," 

The enltlvated oolon-llke plants may be named under 
aU apecies, as follons: 

A. Ltavea ttrttt and holhic. 
B. Plant annual or &i«nmn!, tht bnlbi evidtnl. 

AlUmn (Mp>, Linn. Cohvom Ohtok. Bulba varlons. 
bat distinctly rounded at Cop and bottom : scape tall and 
atont (Daaally 2-3 ft.), enlarging in the middle, glaa- 
coas, much exceeding the large soft hollow leaves: Ha. 
in round nmbels (Fig. I5»4| white or bluah. Persia and 
adjacent regions. 

Var. bnlbtlUlM*, Bailey. Top or tree Onion. 

Var. mUtlpUcMM, Bailey. Multiplierar potatoOnioD. 

Allimn HitnUnim, Linn. Welsh Okion. Ctboi7LE. 
Fig. 1535. No distinct bulb, but only an enlargement 
at rhe base: Ivs., acape and ila. much aa in the Commnn 
Onion, except that the plant is naaally lower when In 
bloom and the leaves are more clustered. Siberia. B.M. 
IZtO.'Qrown for ita leaves, whicb are used as season- 
ing. It Is as hardy as the Onion. It Is grown prefer- 
ably from seeds, but tbe root* may be divided. The 



aeeds are usually sown in tbe tall, imleas the climate i: 

severe, and the leaves are ready for early spring use. 

AUlnm AwaUnlanm, Linn. SHAij,crr (which 

•' ' -  shaped lei 



ibel 



, _ ._. jmall o 
lustered bulbs. These bi 

pound bulb tha't reminds one of a multiplier onion or 
garlic. It la native to Syria.-The Sballot Is rarely seen 
n tbls country. It Is grown for the little bulbs or^clovea" 
ivhich are ui<ed as Onions are. The young leaves are 
iometimes used for flavoring. The bulba or cloves may 
>e planted In early spring, the same as onion sets. The 
;rue Shallot rarely blooms. A small strain of Onion la 
>tten known as Shallot. 



. Plant truly pertnnial, produc 



a dentt lod-likt 



Allium SduBnApnuiuii, Linn. Civs (vhich see). Fig. 
1536. One ft. or less high, in a tough clump, scarcely 
lulbous, producing umbels of rose-purple fla. in spring. 
S. Eu. and the northern part of N. Aroer. Grown for 
ts leaves, wblch are used for seasoning. 

AA. Leaves tlattiih, not holloic. 

Allivm latlTQin, Linn. Garlic jwbich see). Fig. 
B*. page SSe. Bulba amall, breaking up into many small 
3ulbs or "cloves:" Ivs. very narrow, keeled: as. pur- 
plish, but usually not forming or replaced by bulb- 
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, lets. En.-Grown for Ibe bulbs, 
I Onions grown from seeds. 
ft AUlun Pdrmm, Linn. Leek (which see). Pig. 
1537. Strong, robust plant, with the simple bulb lit- 
tle thicker than the stout neck : Ivs. very broad and 
itrongly oonduplioate or keeled; scape produced the 
<econd season, bearing a large umbel of white or btush 
Us. Eu. Grown from seed, after the manner of Onions. 

The New Onion Culture ITransplaTiling Proeeat).— 
The Idea of raising Unions by growing eeedtlngn in beds 
tnd transplanting to tbe open, which are the essentliil 
[eatures of what ban been termed "the new Onion cul- 
;ure,'' is not now. It bas long been put in pracllce in (be 
Bermudas, among the Portuguese growers in Culitor- 
ila, and in various places in Europe. This, however, 
loes not detract from tbe credit iluo to the writer, as well 
M to Prof. W, J. Green, of Ohio, tor the rediscovery 
jabout 1S89> of this old, but In their localities and in 
nost portions of the United States before that wholly 
unknown, plan of Onion -growing. There are only few, 
if any, modem Innovations which have left an equally 
deep impression on our garden practices. The trans- 
planting method Is admirably adapted to tbe character 
of the large foreign Onions, especially tho»e of the 
Spanish type, and by it the American grower is enabled 
to produce bulba In every way the equal of those large 
sweet Onions which are imported from Spain and other 
foreign countries, and sold In our groceries at G to 10 
cents per pound. A portion of the Onionn now palmetl 
off on tbe unsuspecting bnyer In various places as "tm- 




1533. A Btuldpller Onion. 

ported Spanish" are really nothing more than these 
home-grown bulbs of the Priictaker variety, and tbe 

Is perhaps tbe best of this class of Onions to be grown 
by tbe transplanling process at the present time — large, 
of good shape, perhaps a tittle darker in t^olor than the 
imported Spanish, and its equal In mildness of flavor. 
The newer Gibraltar Is still larger, milder, a little later, 



not u good a keeper, but sltogpther one ri( tbe best 
ODioaa which tbe home grower. nH well u the market- 
gvdener who can nell his crop before late full und at 
good prices, could produce. 

Start the plants under k1m» (preferably in grepn- 
haiiBe) during January or Februarr, aowlDg seed ratber 
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rough K">ond. Hand' 
□sure geminatioQ of 
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of plants If tbe ground la rough < 
taat do grow are weak and puny on 
raking la Boroetimes necessary to 
seed In a satlxfactory manner. 

Drainage. — Tha ilratnage must be nearly perfect to 
get best results. There should be na hollow places in tbe 
beds. Ercn on a sloping piece of land, the dead far- 
rows or alleys should be kept open. If tbere Is a natural 
sag in the land which cannot be surface -drained, it is 
often practicable to underdrain so as to get satisfactory 
results; for tliere la. no crop grown in the ordinary 
market-garden which will pay a larger percentage of re- 
turn for underdroiniDK, in nearly all locations. If the 
foliage Is of a light color, and the crop does not ripen 
evenly, an undcrdraln will usually correct the trouble. 
Thu time t« drain Is when tlie ground is being pre- 
pared for plantiug, not after a heavy ral^when water 
is standing in pools over the field. ^B 

Onion Se(iI. -There are a few growers wT 
ably grow their own seed, but the inaasca ^ 

This should be dune early, so that there may be no delay 
at planting time, and also that one may get the best 
slock obtainable. If one wants 10 pounds or more it la 
sometimes advisable to order from some one of the large 
seed houses of the eauntr?, but If there is a n^liable 
local dealer who buys seed in bulk, go to bim and make 

send direct to the large seed house, even on quantities 

from, and if possible test it before planting. In any rune 
always buy tbe best seed obtainable, no matter if it costs 
double the price of other stock. 

The sowing of the seed should be done with one of tbe 
standard garden seed drills, the first essentials of which 
are that tbe machine can be regulated to sow evenly and 
In the quantity desired wllhout clogging. The machine 
should ope ...... 



10 can profit - 



thickly In drills an inch and a halt or two laches apart, 
and using about an ounce of seed to ten square feet of 
bed surface. The soil should be sandy and very rich. 
Keep tbe plants in good growth, and as soon as tbe patch 
outdoora can be properly prepared in spring, set the 
seedlings In rows about 1* Inches apart, and from :( to 4 
Inches apart Id the rows. Little band-weeding wilt 1>e 
necessary, but tbe wheel-hoe should be used freely. We 
also grow a portion of our green or Imnehlng Onions in 
this way. For that purpose tbe plants are set more 

of the Prisetaker Is' mostly grown In the United States, 
while that of the Gibraltar is as yet all Imported. 

T, Qbeineb. 

COMMKRCIAL OnION CuLTUBI IN THE NORTH.— 

AaiJ.-The soil should be a rlcb, moist, hut not wet, 
loam with a subsoil of clay, or close compact sandy loam, 
not coarse gravel, as that lets the water leacli out too 
quickly. Onions will stand a largo amount of fertiliia- 
tion, and there Is little danger of getting the soil too rich. 
Soil that has been under cultivation for three or four 
years at least is much better than new land. The ten- 
dency of tbe latter is to produce too much top-growtb 

To prepare the soil, plow 10 or 12 inc-hen drc|>. if the 
soil is of sufficient depth, or down to the subsoil. Care 
should he taken not to turn up much subsoil, or the crop 
t mature evenly. 
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The se<-cl should be sown In rows 12-14 In. apart 
at the rote of 3>6-4^i pounds per acre, according t< 
and seed. A soil which produces heavy tops req 
less seed than tbe drier, sandy soil which grows s 
tops. The plants should stand from 1-3 In. apart h 
row. The seed should be sown from ^4-l In. i 
according to soil. 

Tillage should begin 

up enough for the rows 
tu be seen. Begin with 
a ilouble-wbeel straddle^ 

i-ultivaUir if one Is at 
hand, setting the knives 
 ftl^ 



of stable manure to tbe acre, and spread on 
amount of well retted manure after plowing, to be har- 
rowed in. Unleached hard wood ashes Is abo a good 

conservation of moisture. The action Is quick, which 
makes It valuable where a little of the subsoil has been 
turned np in plowing, giving the young plants a good 
start, when, without it, they would be too light-colored 
and weak in growth. Ashes should be spread ns evenly 
as possible, 75 to 100 bushels per acre on the ground 
after plowing, and harrowed In. 

Tillagt. -The harrowing should be thorough, using 
■ome kind of a disk or sprlng-looth, for the RrM time 
over, with a Meeker or some other smoothing barrow 
for the flnlsh. It Is Impassible to get a good even stand 



pisary to keep weeds de- 
stroyed and the ground 

plants are too large to gel 
through. The last time 
through may be done 
with a single -wheel ma- 



but the iloiible- wheel is 
preferable for the first 
part of the work. 

A hund-weedermay be 153s, Allmm fistuksum- 
used Willi profit after the Welsh Onion. 

young plants have gotten 

3-5 In. high. This works two rows at one passage, stir- 
ring the soil in the rows where the wheel-hoes do not 
work, and greatly reduces the amount of hand-weeding 
to be done. Of course, hand-weeding must be done as 
often as necessary to keep tbe beds clean. 



Barmiting may be done li 
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the Onions are pulled. By using a tblo, sbarp kolfe, 
t&hing tbe dry tops In one hand and cutting from the 
penon, the work can be done quickly and wdl. Be 
careful not to tear the skin down the aide. The length 
ts cut the tops is a point of Importance and must not 
be overlooked. If tbe tops are left too long they have 
B ragged appearance, and If too short, there Is danger 
of eaaslng the Onions to rot in the tops, because ol 
bruising or becauiie of walpr having gone to tbe inside 
of the Onions. The proper length Is about half an Inch 
from the bulb; or, take an Onion by the top, with the 
thumb and forefinger close to the bulb, and cut the top 
close to the Qngers. The pulling may be done by hand, 

rapid and ^a not Injure the bulbs. The puller is 
simply a k^^ with one or more flngera to move the 
bulbs slightly an the rwila are cut. In light, dry soil it 
works very well without any flnaers. 

Many growers prefer to pull the Onions first, allowing 
them to dry a tew days before topping. This is what 
should be done If the tops do not dry evenly, or if the 
crop is late and needs to be hurried; and is all right in 
any case, though not quite so mpid as the other way. 

Sforagf.- After Ihe Onions are lopped they should be 
KOtlen under cover as soon aa possible. Iiet them dry 
a day or two if the weather is favorable and then pick 
them up and store in the curing shed. If allowed to Ho 
too long on the ground the skin peels oft too much. The 
shed should have doors or ventilators at each end (rem 
top to bottom, so that the air can pass through freely 
and be free under tbe floor. If the floor is tight, with 



or is reaaonably sure of an advance in price. __ 
general way it in beat to ship in sacks of even size ai 

fourth bushels. These points must be governed by tl 
market. In sacking to ship, always throw out all d 
fective bulbs and all of 
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floor and lay a loose board floor over them without nail- 
ing; then take some pieces of 2i4 sawed just 1 ft. 
long and nail them to the floor at even distances for 
posts to carry stringers for the next floor. Use 2i4 tor 
tbe Btrlngera; set Ihcm on edge, nail them to the poets 
and all is ready for the Onions. This gives a space of 
16 inches. Fill 12 inches (the length of the posts) and 
leare the 4 Inches for air space. Iiay another floor and 
proceed as before, being careful to get tbe upper posts 
directly over the lower ones, or tbe stringers will break 
after two or tliree floors are In. 

In handling the Onions, bushel boles are the moat 

convenient. Pick them up in common baskets, leaving 

all small, defective, or odd-colored bulbs on the ground, 

to be picked up separately and sorted as occasion may 

require. Ihimp In the boxes, then drive along the side 

of the bed with a platform wagon, and loati. Have a 

screen about 4 ft. lone by 2 ft. wide made of narrow 

strips H-1 In. wide andabout 1 in. apart. Put legaon one 

end about It or 15 In. long and on the olber end long 

enough to give It a suiflclent Incline to make the Onions 

roll down freely. With 

an old coffee sack make 

a bag like a sheet bung 

hooks, to hang under the 



^ Carry the boxes of 

- Onions directly from the 

" wagon lo the screen and 

pour them over it. This 

will take out all tbe dirt 

• and most of tbe looae 

leaves, and 
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h land, and 700 or i<06 husheli 

part of a ten-acre Held. 
- Tbere la an old saying. "The timi 
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t IH to 1« 
inches In diameter Is a 
good scale to nsa In a 
general nay, hut this 
point must also be gov- 
erned by the market, 
bv sample as far as 
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e the 
of the 
shed In much better 
shape. They should lie 

are dry enough to peel off 

another (ikln. and rattle 

d crackle when the arm 



three varieties of Onlona / 
which take Ihe leail V 
clearly above all olhers 
In the big markets of tbe 
country,— the White 
Globe, Yellow Globe, and 
Red Globe. These come 
under different names, 
as Southport Yellow 
Qlobeand Michigan Yel- 
low Globe, but the object 
in view among seed- 
growers Is to get bulbs 

as nearly globe-shaped ,jjt. L«k- Allium Pom™. 
as possible. The skin 

should be thick and two or three layers deep, to prevent 
bruising. Ibvino C. Smith. 

Onion CrrLTiTBS in tub Sorni. — Twenty years ago 
OnloQ-growlng from seed was not considered practicable, 
and by many it was considered Impossible south of the 
Potomac. The Introduction of varieties from Sooth 
Europe and more careful atfentlon lo details of the 
work have made Onion-growing not only possible but 
often exceedingly proQtahle. 

The eaetem South consumes large quantities of the 
mild forma, such as tbe Bermudas. In tbe markets at 
Jacksonville, Pla.. theae are eold by the piece, frequently 
retailing at 5 cents and 10 cents each. Nowhere in the 

scale, but they form a supplementary crop, or may bo 
grown eilenaively at times. The southern Onion-grower 
must keep In close touch with the northern and foreign 

plants, the crop must be sold soon after ripening. The 
extensive Onion-grower of this section must therefore 
keep his land in proper tilth and wait tor the year when 
tbe price of Onions will warrant his planting. 

Sofi.-Tbe soil should be alluvial, sandv, and of a 
ot all debris, and one 



It Is frequently used for vegetable-growing, but large 
areas are still uncleared or are used for farm crops. In 
the hilly regions of the Interior. Onion lands must be 
sought mainly along rivers or old river beds. 

/"crtiiiier. — rndecomposed vegetable matter should 
not be applied Immediately preceding the crop. Even 

before the seed is sown and then carefully incorporated 
with the soil where the rows are Co be, or if the rows are 
t the cotton-seed meal 
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n the 



will supply the approximate proportion 
crop ot Onions; 

Nltmgen 

HhoHphoric arid, available 



e ingredients 
iwing formula 



B 500 



From one lo two tons of the above formula will not 
be found excessive, but the amount Ihal will give the 
greatest profit will be different on each field. 

The following table gives the amounts of different 



I. BOO to 1,0W Ibi. s^ph. UDDiaiUi 
FhM. acid ^ ij^ ^ 2.000 lb«. dlMolved bone. 
(2.3IWtot.4D01bii.k<Unlt. 

w-gradft Bulfa 
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I the desired tian. The crop la > perishable one, luid mutt be palled, 
gathered and shipped In aa short a tiiue as iwsHible. 
I wlii^n sufficiently iiiuture. 

marketiiiK, the crop being ph 



cepted plan 




5<c(Ii'ni;. — Seed-sowing In the 
appur ilJxtricts as early as the first of April or a little 
e»rller. Id the contral district about the last of Felini- 
htj, while in the Gulf region it may occur late In full or 
any lime during the winter, being gauged largely by the 
time required for the variety to malure, and the market 
to be met. It Is a (rood rule to put on an abundance 
of seed, about twice aa much as recommended In gen- 
eral, especially in the Gulf region. Many fields suffer 
from deScient stand more than from any other cause, 
and Id some years it is the only cause tor an unproQ- 
tjbie crop. 

Sflt. — Oood crops may ba itrovn from sets, bat the 
'.ubor Involved and coKt of the "seed" Is usually so 
great as to deter many from planting them. In using 
~ 'X they should be separated Into three or four grades. 
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s grow such inferior 
Oaiona that they would better be discarded. This takes 
for granted that the sets were all grown at the same 
time and from the same seed in one field. 
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e South 



In certain 


localities It Is 


■dvantageons 


to plant out a 


seed-hed before the general 


field will pe 




aad then Irar 


LS plant as soon 


as all conditi 


on» are faror- 


able. In the' 


upper districts 
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I South 
' may be sowa in protected 
If coldframes as early as the 
middle of December, or in 
an open bed In February. 
The earlier plants may be 
transferred to the flclil by 
the last of Pebruar>-, or as 

is past. In the (Julf region 
the seed may be sown dur- 
ing the fall in an open bed. 
and transplanting to the 
Held may occur when plants 
are of proper size and tsvor- 
able condition of weather prevail'. 

JIarvffting Is often attended with conoid ernhle diffl- 
cnlty, and in some cases special dryini- hous>-H have lo 
be conslrucled to secure the crop in firal-claKH condl- 
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crop! in the hands of expf-rt growers an 
mended for the entire South : White Bermuda, Red 
Bermuda, Priielaker, Tellnw Danvers, Giant White 
Italian, (Jinnl Rocpo, and Largo Tripoli. Other TorletieB 
than those named here have given as good or better re- 
turns, but do not seem to have been so irenerally sqccfhs- 
ful. In addition, are Creole [Fig. I538| for Quif region 
and Red Wethersflcld for central and upper district. 

i>if<af«.— Black Mold {Macraiporium Porrii: Tbis 
disease spreads rapidly over the field, especially late in 
the season. Some good may be done hy spraying with 
Bordeaux mixture, but Its application is limited almost 
to the diseased portion. 

Smut (f/rwjrafii Vepulir): The name ot tbIs fungus, 
smut, describes It fairly well. About all that can be done 
is to subject the field to rotation, and to sow seed from 
smut-freedistricts. Some years nearlyallsoulhern' grown 
Onions brought to market will be more or less Infected. 

Rotting is especially severe In wet seasons when the 
crop cannot be prupcrly handled, and Is caused by a 
numl)er of fungi. Best preventive is to store in  dry 
place, and consume as soon as prarticable. 

/nifc/j). -Onion fly, or Onion maggot, is one of the 
moNt severe pests when It enters the field. There 
seems to be but little encouragement In combating the 
pest. It often leaves the field as mysteriously as It 
appeared. This disappearance has been coincident with 
the application of some supposed remedy, and has con- 
sequently led to the recommending of unreliable reme- 
"~~ A thorough application of ground toliarco s< 



shipped In, while they may be grown as well here 
as anywhere. In the Uulf region there is time enough 
to grow a crop of sets after the northern crop has been 
harvested and marketed. Thus In case of shortage in 
northern-grown sets, it is entirely practicable to ship 
the seed south, grow sets, and ship sets bock in time 
for spring market. 

Tht fTeic Onion CxI'Hrs. — Much has been written 
and spoken ^>out raining the plants in a seed-bed and 
then transplanting to the field. While this maybe prac- 
ticed successfully, the greater quantity of Onions is 
raised by the old-fashioned method, 1. e., by seeding In 
the drills where the plants 
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and finally destroy the whole leaf. Besides the insect 
Injury they open the way (or such fungi as Mocrospo- 
rliim. This Insect may be treated successfully with 
kerosene emulsion, tobacco decoction, resin wash and 
possibly with kerosene- water mixture, p. H. BoLP*. 
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OirOBSTCHI8(<lreck.asira7Dod). I^anminUtr. This 
genus Includes the forage plant called Sainfoin or Holy 
Clover. It is a perennisl herb, which grows a foot or 
two high, and has numerous small, oblong Ifts. forming 
an odd-pinnate leaf, and spikes of light pink fis.. borne 
in summer on long, axillary peduncles. Its stipules are 
thin, brown and pointed. The pod is semi -circular, 
fiattisb, wrinkled, and bordered with short prickles or 

U. 8. Is grown chiefly in the southern states. In 
some sections It is considered indispensable, as it ia- 
crea»es the flow of milk. The seeds are thought to bo 
more nutritious than oats, and are eaten by fowls. A 
hundred pounds of seed is sown to the acre. 

TldMHli*, Scop. (O.satltNi, Lam. HedSiarvm OaSb- 
rychii, Neck.l. Saintoin or SiiMTFom. Hoi-T Clo- 
viR. Described above. En., Asia. For a picture and 
further Inrormatlon. see Bnll. 2. DIv. Agrost. L'. S. 
Dept. of Agrlc, hy Jared 0. Smith. 

ONOGLfiA {Greek eloied Vfturj ,■ alluding lo tho 
closely rolled sporophylls). Poigpodiicetr. A small 
genus of coarse ferns of north temperate regions, with 
creeping rootstocks, anastomosing veins and two aorta 
of leaves, the segments of the sporophvUs being closely 
rolled about the sporangia into bead-llko bodies. For 
O. Striilhioplrrii, see 3fallr<iccia. 

MnHbllis, Linn. Sensiti^-e rKRN. Fig. l.'i.ig. Oar 
native species, with broad triangular Ivs.. growing In 
low, wet places. l. H. Underwood. 

Onocleas are tenacious of life, and will grow under 
almost any conditions, especially O. imiibilh, but 



ONOCLEA 

thpy prefer  moist, rather heav; Idbtd. in a cool but 
Dot DeceHsarily Bbaded poKltion. O, SIruthiopltrit (a 
Malleucfia) in the Buany border ia likely to burn 
doriiiK severe droiigbt. It is a saitslile deciduous fern 
for the Kreer.houHe, and may euily be had in foliage 
before tbeir natural season. p. w. BARCIJ.T. 
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Fruitina frond at A. 

OVOaiS (old Greek name of dubious meanlngl. 
Zeguminita. Res-t-HabbOw. About 60 npecles of half - 
Kbmbby or rarely shrubby herbs, natives of the Medi- 
terranean countries, annual, biennial or perennial. Lvs. 
usually pinnate ly trifollol ate, the stipules attached to the 
petiole: fls. yellov, purple, piok or rarely white, soli- 
tary, 2-3 In the anile or in peduncied racemes; calyx 
bell-ahaped, 5-parted, deeply cot, narrow ; standard 
large, sMped; stamens united in a tribe, the members 
sometimes partly free; pedicel awn-like: pod usually 
iwolleD, few-seeded, without fuot-stalk. 
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I graupi ot 2-3, Ti>»i-cr>lOTed. 

Jk, Linn. Ro['ni>-li:avei> Rest-HakbOw. A 

neat, attractive, shrubby, hardy plant \% ft. high. Lvs. 
trifoliolate; Ifts. subrotund to ovate, Berrat«; peduncles 
axillary: racemes 2-3 lis.: fls. pea-Uke, bright rose, not 
bneted : standard striped with lines of H deeper shade. 
Of easy cullivation in border and rockery, not liking 
too much shade. Prop, by division or seed. Summer. 
B.11. 335. 

AA. Fit. lolilary, f/tUoic. 

WUlix, Linn. Goat Root. TBLbOw-FU>wxBZD Rest- 
Habbov. Low. much-branched perennial: stem 1-1 Ji 
ft. high: Ivs.triraliolate; IftH. elliptical or oblong, ser- 
rated near the apex or sometimes entire; stipules large: 
Us. axillary, the standard finely striped with red. Hid- 
anmmer to fall. B.M. 329. s(. jj, Coulbton. 

OROFOEDOV (ancient Greek namej. CompiMila. 
The Scotch Thistle, O. AtanlMium, is a vigorous bien- 
nial plant, growing b-7 ft. high, with cottony white, 
spiny foliage, and heads of pale purple ds, m-2 In. 
across, borne singly on the branches. It is not adver. 
tilled for sale in America, but Is sometimes cultivated 
for 'Buld lang lyne," and occasionally it Is used with 
striking effect by some lover of bardy plants. It Is 
then placed against a background of dark shrubbery. 
which sets off the silvery foliage and bold habit of the 
Scotch Thistle. The plant Is rarely found growing wild 
In the Atlantic States, having come from Europe. The 
Scotch Tblmle will probably never be a weed of the 
drat Importance in America, as Is the Canada Thistle. 
Nevertheless, care should be taken not to let it go to 
seed. A white-Hd. Scotch Thistle was advertiHcd in 
Girraany In ISM as a horticultural novellv. 

Onopordon is a genus of about 12 sper'les of coarse. 
woollv. Old World herbs, with stout stems winged by 
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the docurrent bases of the lvs., wh 
nate, prickly, dentate or pinnalely 
hose, the bracts Imbricated In many 
cases spiny: receptacle flat, fleshy, noneycomoed, not 

AointUiun, Linn. Scotch Thistl«. Much-branched, 
3-9 ft. high: lvs. oblong, lobed end dentate, acute, (he 

, ... ... . July-Sept. B.B. 3:491. Gn. 46, 

~ " 1, p. 107.- 

Q Thistle; 
, Down, Oat, Queen 
W. M. 

OHDHIIA (shom, an as9, and nsmr, smel! ; the odor 
reputed to be liked by that animal). Borraginicea. 
About 70 species ot bristly hardy herbs or ondersbrubs, 
with long, narrow, alternate lvs. and one-sided, simple 
or cyrooae. bracted racemes: the fls. yellow or purple, 
tube-like, or inflated on one side, sessile, or with short 
pedicel: calyx 5-parted or cut; corolla-throat dilated or 
contracted; lobes 5, very short; stamens 5. 

■UUaUtnm, Waldst. & Kit. Ooldxn-Dbop. (Mlt. 
only In var. TkAilonm lO. Taiiriciim, Pall.). Stems 
branching from ground : lvs. linear-lanceolate, with 
revoluto edges; scape branching, leaning, 6-9 In. high; 
raceme terminal, pendulous ; Hs. yellow, tubular, ex- 
panding above, 8-12 in a raceme, 15i in. long. July, Aug. 
Perennial. Succeeds well on high ground or on sunny 
rockery, with light, open, deep soil. Prop, by cuttings 
generally, or by seed. B.M. 889. O.C. 11. 16:21. J.H. 
m. 35:11. Gn. 50, p. 251. 

J. B, EELI.EB and M. B. Codlston. 

OHOBIfODIUlt (like Onotma, a European genus of 
this family). Borraginieur. Fai^b Gbomwkll. Five 
or 8 species ot North American and Mexican branching 
herbs, generally perennial, bristly, 1-4 ft. high. Lvs. 
obtong. sessile, ribbed-veined ; Us. white, greenish or 

corolla tubular or oblong-funnel-shaped, with throat 
naked, the lobes erect, acute; the sinuees more or less 
Infleied; style filiform or capillary, very long; stigma 



exsertedbefore the corollaopens: nutlets ovoid or globu- 
lar, bony, smooth and polished, white. Closely related 
to LItbospermum. 

CuDllnlbinm, Terr. Stout, branched, 1-3 ft.: lvs. 
ovate -lanceolate or oblong-ovate, aeasile. 5-9- ribbed, 2-4 
in. long: flu. yellowish white. June. Can. and western 
N. v., west and southward. — Offered by western dealers 
In bardy plants. Prop, by seeds. ji. B. Coulston. 
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ONTABIO. See Canada. 

ONf CHIUM (Greek, onyz^ a claw; referring to the 
shape of the lobes of the Ivs.). PolypodidcecB. A genus 
of small, mainly Asiatic ferns, with the sori arranged 
on a continuous linear receptacle, as in Pteris, but with 
narrow segments in which the indusia extend nearly to 
the midrib. For culture, see Ferti. The orchids occa- 
sionally advertised as Onychiums are Dendrobiums. 

anr&tam, Eaulf. Lts. ovate, a foot or more long by 
hidf as wide, quadripinnatifid, with membranous indusia 
and abundant sporangia of a golden color; divisions of 
the sporophylls pod-like. India and adjacent islands. 

Japdnionin, Kunze. Fig. 1540. Lvs. ovate, a foot or 
more long by half as wide, quadripinnatifid, with pale 
indusiw and brown sori ; divisions of the sporophylls 
Unear-mucronate, similar to those of the 
sterile leaf. India, China, and Japan. 

L. M. Underwood. 

0FH£LIA. See Swertia, 

0PHI06L68SUH ( Greek, serpent's 
tongue), Ophioglossdceoi. A genus of 
small, fern-like plants of wide distribution, 
with a more or less elongated terminal 
spike formed of two rows of coalescent 
sporangia, and bearing a single leaf at or 
below the middle of the stem. Rather diffi- 
cult of cultivation, and mainly of interest as 
curiosities. 

Tnlg&tniii, Linn. Adder's Tongue Fern. 
Fig. 1541. Six-12 in. high, with a spike »4-l 
in. long, bearing a single ovate leaf near 
the middle of the stem. In low places, 
Europe and North America.— May be cult, 
in moist peat in a partially shaded spot. 
Occasionally found in large numbers i i 
peaty meadows. 

L. M. Underwood and F. W. Barclay. 

OFHIOPOOON (Greek, snake* s beard; a 
translation of the Japanese name). Hcema- 
dordcecs. Of this genus we cultivate 2 spe- 
cies of hardy, low-growing herbaceous per- 
ennials from Japan, with linear foliage, 
which is often striped or spotted with white 
or yellow, and racemes of small, 6-parted, 
■um viil- pendulous fls., varying from white through 
Ad^ , lilac to violet-purple. The species men- 
TonffM.* tioned below are not very exciting. They 
are procurable from a few dealers in hardy 
perennials, from specialists in Japanese plants and 
from Dutch bulb-growers. J. B. Keller writes that the 
most popular form is O, JaburaUt var. aureus varie- 
gat US f which is chiefly u»ed as a greenhouse foliage 
plant. The fls. of O. Jabnran are followed by largo, 
showy, shining dark blue berrie«. It is easy to manage 
in the window, and is almost hardy. O. spicatus is prop- 
erly Liriope spicata. 

The genus is an oriental one of about 7 species of 
herbs. The plants have a short, thick rhizome, and the 
fibrous roots sometimes act like runners, and sometimes 
are thickened into tubers: lvs. linear or oblong-lanceo- 
late and narrowed into a petiole: bracts small, scari- 
ous: perianth-tube none; stamens 0, fixed at the base of 
the segments; filaments erect, distinct, shorter than the 
linear anthers: cells of ovary 2-ovuled: seeds in the 
form of a globose berry. 

A. Lower fls. in groups of iS, 

Jap6nicil8, Ker. Perennial, stenilesn, glabrous herb, 
with a stoloniferous rhizome: fibrous roots long, slen- 
der, often nodulose: root-lvs. numerous, erect, narrowly 
linear, %-\ ft., \-\% lines wide, 5-7-nerved: scape 2-4 
in. lonjf: raceme lax,few-fld., 2-3 in. long: fls. droop- 
ing, violet-purple to lilac or more or loss whitish. Jap., 
Cona, northern China. B.M. 10(>:J.-\'ar. varieg&tnfl, 
Hort., has variegated foliage. 

AA. Lower fls. in groups of 6-9. 

Jabflran, Lodd. Habit of the above, but more robust: 
lvs. lH-3 ft. long, 4-6 lines wide, many-nerved: scape 
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H-2 ft. long: raceme 3-6 in. long: fls. white to lilac. 
Japan. L.B.C. 19:1876 (a fine pure white).— Var. caerft- 
leuB, Hort., has <^blue " fls. Var. atu-«ii8 varieffttiiB haa 
foliage striped golden yellow. Var. arg^nteos Tuieffi- 
tttS has foliage spotted white. Var. argtateos Tittitos 
has foliage striped with white. \^, jm, 

Ophiopogons are said to be hardy, but they are not 
reliably so. O. Japonieus lived for three winters in an 
exposed position on our rock garden, so that we felt in- 
clined to believe it would continue so. One severe win- 
ter evexT plant died. O. Jaburan will occasionally live, 
but its foliage gets badly spoiled, so that we now lift it 
and store in coldframes. The variegated form, espe- 
cially the one with blue flowers, is very ornamental. It 
may be used efTectively in a variety of ways. It com- 
bines nicely with dwarf foliage plants in the make-up 
of mixed vases for parlor decoration. It has a perma- 
nent value, as after its new growth is made in spring- 
time its variegation does not change nor its growth in- 
crease. Its leaves are leatheiy and durable, and thus it in 
effective the whole season. Spikes of blue flowers sent 
up in August add much to its beauty, combining most 
effectively with the yellow and green variegation. It in 
increased by divisions of the rhizomatous roots. Any 
soil and situation will suit it. We have had it do well 
in peaty soil and also in ordinary loam and shady cor- 
ners, where scarcely anything else will grow. But, of 
course, the plants have been put out after their season^s 
growth has been made in coldframes in spring. 

T. D. Hatfield. 

OPHBTB (Greek, eyebrow). OrchidAcetr. A genus of 
terrestrial orchids mostly in the north temperate zone 
in Europe, Asia and N. Africa, the greater number be- 
ing found in the Mediterranean region. They have the 
habit of Goodyera, bearing a basal rosette of lvs. with an 
erect flower- stem terminating in a raceme or spike of 
fls. Sepals similar, spreading: petals smaller, often 
pubescent: ^labellum generally convex with incunretl 
margins, not spurred, entire or 3-lobed: column short. 
Culture as for Habenaria. 

The following are advertised by Dutch bulb dealers : 

A. Margin of the labellum brown or purple-brotcn. 

B. Labellum scarcely longer than the sepal. 

c. Sepals green. 

aranilera, Huds. Spider Orchis. Resembles O, apif- 
era. Sepals green; petals very short; labellum dull 
brown, marked with paler spots, obscurely lobed. Spring 
and early summer. Europe. B.M. 5712. B.R. 14:1197. 

ftUca, Link. Lvs. oblong-lanceolate, those on the 
stem narrower: sepals green, ovate-oblong, the upper 
one smaller, oblong; petals half as long, lanceolate-ob- 
tuse; labellum oblong, dark purple and hairy on the mar- 
gin, disk light blue, polished. Mediterranean region. 
B.R. 13:1071. 

cc. Sepals rose-colored or white. 

araclmltei, Lam. Stem erect, leafy: Ivs. ovate-lan- 
ceolate: fls. distant; sepals ovate concave, rose-colored, 
tinged with green ; petals conical, fleshy, smaller than the 
sepals and colored like them; labellum round, with 
the sides reflexed, black-purple, with yellow marks and 
green appendages. Cent. Europe. B.M. 2516. 

aplfera, Huds. ( O. arachnites ^ Reich ard ) . Bre Orchib. 
Stem 9-18 in. high, with few oblong or lanceolate lvs.: 
fls. 3-6, rather large; sepals (»vate, pale pink or 
white; petals smaller, erect; labellum broad, convex, 
lobes all turned, velvety brown, marked with paler linei 
or spots. Fls. early summer. Dry pastures. Cent, and 
S. Europe. 

BE. Labellum longer than the sepals. 

8p6ciilimi, Link. Looking-Glass Orch's. Stem 4-12 
in. high, 3-6-fld.: lvs. linear-oblong: fls. l^-l in. across; 
sepals linear-oblong, green, with purple bands; petals 
very small, triangular-lanceolate, dark purple-brown; 
liibellum quadrate, oblong, very convex; disk shining 
blue, with a yellow ed?e; margin pilose and fimbriate, 
maroon - purple. Mediterranean region. B. M. 5841. 
B.K. 5:370. 

mnsclfera, Huds. (O. mi/ddes, J&cq.]. Flv ORcnia. 
Stem very slender, 3-4-fld.: sepals oblong or narrowly 
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orate, greenish; petols narrowly linear; labellam long, 
oblong, purplish brown, with pale white or blue marks 
in the center; central lobe notched. Spring and early 
summer. Cent, and £. Europe. R.B. 21:241. 

AA. Margin of the labellum yellow or greenish yellow. 

tentliredinifera, Willd. Sawfly Obchis. Stem 6 in. 
high: 1 vs. elliptic-lanceolate: spike 3-8-fld. : fls. nearly 
1 in. across ; sepals oblong, obtuse, concave, varying 
from rose to white; petals very small; labellum broadly 
obcordate, greenish yellow, pubescent, with a large 
eheiitnut - colored spot on the disk. Mediterranean 
region. B.R. 3:205; 13.1093. B.M. 1930. F. 1872, p. 128. 

Ittea, Cav. Stem 4-7 in. tall, many-fld. : Ivs. linear- 
oblong: fls. % in. across ; sepals oblong, obtuse, in- 
curved, green ; petals much smaller, linear-oblong; 
labellum quadrate, golden yellow, with a purple disk. 
Mediterranean region. B.M. 5941. 

Aemu anthropdphora^ Br. Advertised as Ophrys anthro- 
pophora, Linn. Man Orchis. Stem about 9 In. high, the 
spike being ^-4 in. long: Ivs. ovate to oblong or lanceolate: fls. 
dnll yellowish green : sepals and i>etalR converging over the 
column; labellum mnch longer than the sepals; side lobes long, 
narrow, and the middle lobe split into two narrow lobes. Early 
■ummer. Pastures, S. Europe. Ophryv differs from Aceras in 
having a very convex labellnm. Both genera are distinguished 
from Orchis by the absence of a spar. 

Heinrich Hasselbrinq. 

OPLlSMEirUB ( Greek, a icned ; referring to the awns ) . 
Gntmiiuo!. A genus allied to Panicum, containing 4 
specioH of the warmer regions, one of which is cult, in 
conservatories for ornament. Spikelet 1-fld.; first and 
sei'ond glume, and often the third, awne<l. 




1542. OoUamenus Burmannii. 

Btemaimii, Pal. {Panicum t^ariegatum of florists). 
Fig. 1542. A half-creeping perennial, with small, simple 
panicles, the common form with neatly white and pink 
striped leaves. Trop. Asia.— Popular for ederes of beds 
and for hanging baskets. Propagated by divisions of 
the rooting stems. Un. 47, p.G8. A. S. Hitchcock. 

OPIUM is the product of Papaver somnifenimf the 
common annual summer-blooming poppy of our gar- 
dens with smooth, glaucous leaves. 

OPOPAHAX. See Acacia. 

OFCHTIA (old Latin name used by Pliny, later used 
for the Indian Fig, thought by some to be derived from 
Opus, a town in Greece: by some authors the name 
la said to have been derived from a small port, Opus, 
In South America, from whence plafits of the Indian 
Fig were early exported to the Old World). (7act()ceff. 



Opuntia is a genus of great variation in habit and ap- 
pearance, and, from the frequency of natural hybrids 
and ill -defined specific lines, one of the most difficult 
genera of flowering plants to satisfactorily present in 
systematic order. Opuntias vary from small, prostrate 
plants a few inches above the ground to trees with 
spreading tops 20 or more feet high. The stems are flat, 
clavate or cylindrical, and bear more or less elevated 
areolae, from each of which appears a small caducous 
pointed leaf, rarely spreading and foliar. An oval or 
circular area, more or less covered with soft wool, inter- 
mixed with barbed bristles and usually a variable num- 
ber of spines, occurs in the axil of each leaf. The 
flowers are borne singly toward the upper portion of 
the joints or stems, on the bristle-bearing part of the 
areola, and have spreading, showy corollas. The usually 
many-ovuled inferior ovaries are not of foliar develop- 
ment, and sometimes differ but slightly in appearance 
from normal stems. They are usually bristle- and spine- 
bearing. Fr. dry or succulent, frequently edible ; seeds 
large, flattened, discoid and often margined. Some of 
the forms of Opuntias are seen in the illustrations 
(Pigs. 1543-1549). 

Some of the largest Cacti are Opuntias, while nearly 
all that are of economic value belong to this genus. The 
genus numbers about 130 species and many varieties 
and hybrids. It extends from British America south- 
ward through the United States, Mexico, West Indies and 
Central America to the southemportion of South America. 
The species are confined mostly to arid and semi-arid 
regions ; however, some are found in regions of heavy 
rainfall. They are found in greatest quantity and variety 
of species in southwestern United States and northern 
Mexico, where they are often trees and form the most 
conspicuous part of the flora. A few species are ex- 
tensively cultivated in warm regions for their large, 
edible fruits, while others are grown as hedges. Where 
introduced, many species have escaped from cultiva- 
tion and become dangerous and troublesome weeds. 
Although the Opuntias are less attractive as pot-plants 
and, on account of their barbed spines and bristles, 
more difficult to handle than most other Cacti, they are 
coming into favor on account of their unique appear- 
ance, rapidity of growth and attractive fls. They grow 
best with an abundance of heat and sunlight, the char- 
acter of the soil being a secondary consideration. Like 
all other Cacti, they require perfect drainage. They are 
readily grown from cuttings, and also from seed under 
proper management. 

Economic Fa 2tt«.— Economically considered, the 
Opuntias are by far the most important of the Cacti. 
Although originally confined to the New World, the 
more important species are now in cultivation or have 
escaped from cultivation and become wild in every arid 
and semi-axid region of the globe where the tempera- 
ture permits their being grown. Wherever g^own, their 
tendency is to escape from cultivation and become per- 
sistent and troublesome weeds. In this respect they 
are much more to be dreaded in foreign countries than 
in America, the place of their nativity. 

Ornamental Ka?ue.— As ornamental plants, Opuntias 
are unique rather than pleasing. From their stiff, for- 
mal aspect they do not harmonize, as a rule, with other 
plants, and on account of their spines and bristles they 
are difficult to handle and are considered by most gar- 
deners as a nuisance in decorative planting. It is as 
hedges and as groups of mixed species that they are 
most effective. 

Most species grow rapidly and bloom profusely. The 
fls., as a rule, are large and showy and of various colors, 
although yellow predominates. They soon wither after 
blooming and remain at their best only for a few days. 
The spines and bristles which usually cover the base of 
the fls. render them of no value as cut-flowers. With 
many species, such as O. leptocaulis, O. telracanthar 
and some forms of O. Tuna, the bright-colored fruits, 
which remain on the plants for a long time after ripen- 
ing, render them more attractive in fruit than in flower. 
Crested or fasclate forms (Fig. 1543) ate common. 

The Fr^at of the Opuniias.— Although extensively culti- 
vated for their fruit in many countries, where they fur- 
nish an important article of diet for 4-5 months each 
year, they do not as yet take a pomological rank with the 
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horticulturist, thougb they ore nincb more widely used 
and of far more economic importance than Toanr piantH 
which have an eetabiiahed place Id pomologictd lit«ra- 

rp^ona where experimental bortioulture rccclven little 
or oo attention, the development of daairable economic 
TaHetiea has not l}een what ml^ht be expected of plants 
which respond bo readily to cultivation and setection, 
and whieii may l>e hybridiied with so little difficulty. 

Botanlcally considered, the (mil 1* a kind o( berry, 
Tarying from dry to fleshv and Hucculent. Morpbo- 



1M3. OpuD 

To illuslrale ImKlation, 

lniiearly.il 



u of Caci 



logically, It U a modifled BtPm with the true aeed capHule 

and usually under Buitstle conditions and frequently in 
the natural slate, when it becomes detached, will bud 
and grow iihe a normal Btem-cutting. 

ffis(ors.-Opunliaa were cult, by the aborigines of 

taken by tbe Spanish explortra to Spain and Spanish 
colonies In other parti of thu world. After becoming 
eetablisbed in tbe Canaries. Azores, and Madeira islands, 
it was not long before their culture extended to Portu- 
gal, Spain and the whole littoral region of the Mediter- 
ranean. Prom there they spread to Egypt. India, and 
other parts of Houthem Asia. In coiuparatively later 
times they reached South Atrira, AuslrsliB, and New 
South Wales, where they are fast becoming a serious 
menace to agriculture and grsEing. In all Che regions 
above noted they have escaped from cultivation and 
have become pestEferoun weiiU. 

Varietift in Cultivation. -The want of fixed cbarac- 
ters, the great variations in most species under different 
soil and climatic conditions, and the reaillnesn with 
which natural hybrids occur, make the identiflcation of 
cultivated and Introduced specleB so difficult that the 
rODslderable literature on thin subject is extremely un- 
eertain as to nomenclature. The common names Indian 
Pig. Barberry Pig, Prickly Pear, and Tuna, are applied 
indiscriminately bymost people to any flat-joinled Opun- 
tias, but more particularly to the kinds with edible 
fruits. 

The two moat widely distributed and extensively cul. 
'.Ivated are O. Firnt fidiea and O. T'ina. These plants 
have oft«n been confused by authors. Much that hn-i 
been written under the name of one species really applie" 
l« the other. They are closely linked togpther by hybrids, 
and eaoh has been in cultivation for so long a period 
ibat numerous cultural varieties have developed, par- 
tlenlarly in Mexico and Sicily. It la possible that tbe 
many cultivated forms of both species originated from 
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above, with their many cultivated forms, are by far the 
most desirable and palatable. O. t'icut-Iiidica is prefer- 
able In most respects to O. 'J'n«a onaecount of its fewer 
and smaller spines and usually larger fruit. The taller. 
however, makes  more formidable hedge, and Is more 
frequently planted in the United Stales. Heilges of 
this plant are to be seen at many of the old Spaniiih 
missions in Arizona and California, wbcre Ihey were 

Fitaa-lndiea is frequently grown by the Mexican popu- 
lation of New Mexico, Arizonaaud California. In south- 
ern Florida It baa escaped from cultivation and ttecomo 
naturaliied. Tbe fruits are usually larger and fewer- 
seeded than In <>. Tnna, and are commonly yellow. They 
frequently measure 3 or 4 In. in length and 2-3 In. in 
width. Pomis of tbls species about the old missions of 
southern California vary considerably. One form, 
known as Tuna Colorado, baa an Insipid, light crimson- 
colored fruit, while another. Tuna maiiit, baa a yellow- 
ish fruit, irregularly mottled with crimson. 

Tht yruil Sconamically Coniiderid.-Thtft two 
Opnntias, and possibly a few other closely allied ones, 
are extensively grown in Mexico. The fruit begins to 
ripen in June and July, while the later varieties last 
unlit December. The fruit Is consumed by ntl classea 
and conditions of people. The fine bristles which invest 
the fruit are usually removed before picking by rubbing 
them with straw, grass or leaves. The fruit la later 
picked by the hand. or. In some instances, with wooden 
tongs. In Urge plantations, when tbe fruit is i 



, it is 



.ally b 



ested V 



heavy knife, the workman first cutting off the Joint 
bearing the fruit, and later delAching the separate fruits. 
In preparing the fruit for the tabic, a thin slice is cat 
from each end and a slit made through the paring, join- 
ing the cut surfaces. The thin paring is easily sepa- 
rated from the mealy but juicy pulp, and quickly re- 
To-day the finest Opuntia fruits are grown In Sicily, 
where Ihey are one of the most important crops that the 
island produceH. From July to Ni<veniber the peasanta 
live almost entirely on this fruit, and ronsiderable 
quantities are yearly exported to other countries, some 
of which finds its way to New York and other American 
citiea. It la grown extensively by the Arabs throughout 
northern Africa, and forms an important part of their 
food for a portion of each year. 
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sandy or rocky soil, ill-suited for growing ordinary 
crops, as much as 18,000 lbs. of fruit per acre. When 
we consider that this is equal to 3,.S00 lbs. of sugar, an 
well as other valuable food constituents, it may be 
readily seen that (he food value from tbe standpoint of 



Although the Mei 



a and Indians eat tbe fruit of 



cut or broken from the plants, are used Instead of seed", 
and are planted at distances of to 8 ft. in furrows from 
*> to ITi ft. apart. No tillage Is prnctlced, as they grow- 
rapidly, anrl in a few years shade and smother out 
all other growth. Before planting, the cuttings are 
exposed in half sunlight from seven to fifteen days, 
that they may partially wither. Id order to facilitate 
rooting. 

An important advantage in the culture of the^e plants 
is the regiilarity of the vearlj crop. They Itegin to bear 
In about three years after planting, and continue in 
bearing for many years. 

or the Opnntias Indigenous to the United Slates, none 
as yet have been grown for fruit, or with an effort to 
Improve them. O. Snarlmannii has a targe hut poorly- 
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flavored fmit, r&rely eaten even by the Indians. O. totu'« 
has one of the largest and most palatable fruits of any 
of the species found growing wild within the United 
States. This plant also has the advantage of having 
but few spines. O. Camanehieaf O. Rafineaquii^ O. 
chlorotica, O. phttacantha and O. maerocentra have 
luedium-sised fruits, insipid and unpalatable to the cul* 
tivated taste, but eaten by Indians and Mexicans. 

\^erever grown extensively, tbe Opuntia fruits are 
used for making a weak alcoholic drink. The juices of 
the highly colored sorts are sometimes used to color 
confectionery. 

OpuHtias as Forage. —^sny of the Opuntias have 
considerable forage value, particularly during periods 
of long drought when other forage crops are short. 
Tbe range cattle of the southwestern United States feed 
on either the branches or fruits, or both, of nearly all 
the indigenous species, the flat stems of O, JSngelmannii 
and the pendulous fruit clusters of O. fulgida being most 
largely consumed. When cattle feed largely upon spiny 
Opuntias the spines and bristles often collect in their 
stomachs, forming large phyto-bezoars. During years 
of scarcity of other forage, thousands of cattle die in 
Texas, New Mexico and Arizona, where the cause as- 
signed is starvation, when in reality the direct cause of 
death has been the perforation of the alimentary canal 
by the numerous spines of Opuntias. 

In northern Africa the flat joints of the forms with 
few spines are used as forage for cattle during the dry 
season, after being allowed to fennent slightly. In 
Tunis, plantations are sustained by dairymen for the 
purpose of feeding their cows upon the fleshy stems. 

O. Tuna has run wild to a remarkable extent in south- 
ern Africa. It has spread rapidly during the past cen- 
tury, and in many places has crowded out the grasses 
and become a nuisance. Two forms of the plant are 
recognized by the Dutch farmers; viz., a thorny variety 
growing on the open country and on stony hillsides 
known as Doomblad, and a fewer-spined larger variety 
with thicker stems known as Kaalblad. It is probable 
that these two varieties originated from the same intro- 
duction, for, according to Mr. Macdonald, the seed from 
tbe Doomblad or Kaalblad variety may give rise to 
planUH resembling either or both of them. It is exten- 
sively used as feed for cattle, ostriches and pigs, either 
alone or when mixed with other forage. Here, however, 
much harm has come from range cattle eating it in 
times of little or no other forage, and ostriches become 
blind from the spines and bristles getting into their 
eyes in eating the fruits. 

In New South Wales and Australia, where several 
species have escaped from cultivation and spread over 
lai^ areas of arable land and driven out more valuable 
forage plants, the land has depreciated 50 per cent in 
value. Here, however, some of the worthless species, 
such as O. vulgaris and O. monacantha^ are more 
widely spread than the more valuable varieties of O. 
Kicus-Indica and O. Tuna. 

Possible Improvement of Present Varieties.— From 
what has been said it may be seen, first, that varieties 
of O. Ficus-Indiea and O. Tuna produce larg^ crops of 
edible and nutritious fruits; second, that plants with 
few or no spines are the general rule in O. Ficus-Indica 
and of not infrequent occurrence in O. Tuna ; third, 
tliat Opuntias are strong, vigorous plants that will grow 
in situations in which few other plants will thrive; fourth, 
that spineless forms make valuable forage. 

With these and more qualities to recommend them, it 
yet remains for horticultural enterprise to develop a 
spineless and bristleless variety that will not only be of 
value for forage but will produce large crops of fruits 
as attractive to the educated palate as to the savage. 
Prom the experience gained in establishing a garden of 
nearly 70 species and varieties of Opuntias, comprising 
ab<iut 300 plants, and watching their growth and be- 
havior for several years, the writer believes that they 
offer great possibilities in the way of improvement in 
the hands of a careful plant-breeder, j, jjif^ Toumst. 

Hardy Opuntias satisfy a rather general desire for 
something unique or grotesque, while at the same time 
they possess enough ornamental value to recommend 
them to everyone, and especially to those lovers of cac- 
taceous and succulent plants whose space indoors is 



limited. Being natives of the western plains and foot- 
bills of tbe mountains, they can scarcely suffer from 
long-continued drought, and the sunny side of the 
rockery will suit them exactly, as it will allow all sur- 
plus moisture to drain off, and no artificial watering 
will be necessary. Mr. William Falconer, who has used 
large quantities at Schenley Park, Pittsburgh, Pa., 
writes as follows: **In certain localities, as on bleak, 
exposed banks and about rocky knolls, Opuntias and 
Yucca angustifolia can be used unsparingly with per- 
fect success." He also says, <^ All have been planted out- 
of-doors, remaining unprotected summer and winter, 
and all have been perfectly hardy." They have suc- 
ceeded also at Kew Gardens, in the very humid climate 
of England, without protection. Their requirements 
seem to be as follows: a porous, well-drained soil, a 
sunny exposure, and a season long enough in which to 
ripen the fruit and annual growth; these conditions 
being complied with, they will endure almost any degree 
of cold to be experienced even in the most northern 
portions of the U. S. Their altitude-limit in Colorado 
indicates that they will succeed as far north as Indian 
com can be matured. The following kinds have been 
used successfully, as above indicated: O. at-enaria, 
with small, round to oblong, very spiny joints, the 
spines varying much in color from gray and straw color 
to purplish brown. O. arborescens, the Tree or Cande- 
labrum Cactus, the tallest of this list, is of cylindrical 
branching growth, with bright purple flowers and yellow 
fruit. O. Camanchica has very large, orbicular joints, 
the upper half thickly beset with spines, fruit purple. 
O. fragilis resembles O. arenaria, but is smaller. O. 
mesaeantha includes a multitude of forms, all of which 
are very hardy. O, phatacantha, var. major, is one of 
the most striking sorts, with immense, glaucous joints, 
dark purple spines, yellow flowers, and purple fruit. 
O. polycaniha is one of the most variable, as well as one 
of the most showy. The spines vary from ivory white 
to purple and brown, and from short and stout to long 
and slender. Nearly all the Opuntias have very showy 
flowers, usually in various shades of yellow and orange. 

D. M. Andbbws. 

In the following synopsis it has not been possible in 
all instances to group the species so as to show re- 
lationships. A purely artificial key has not been at- 
tempted, as the species at best are separated by a great 
variety of characters. It will be seen that the list mns 
to 61 species, or practically half of all the known kinds. 
It will be noted, also, that a large part of the species in 
the trade are from Mexico and other southern regions. 
The Cochineal plant, often referred to Opuntia, must be 
sought under Nopalea. For the relationship of Opuntias 
to other cactaceous plants, and for additional hints on 
culture, see tbe article Cactus in Vol. I. 



acanthocarpa, 46. 
albispina, 14, 29. 
arborescens, 54. 
arboscala, 50. 
arenaria, 81. 
aorantiaca, 4. 
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Bemardina. 48. 
Bigelowii, 52. 
brachyarthra, 32. 
Brasillensis, 1. 
Camanchica, 20. 
candelabrlf ormis , 

11. 
chlorotica, 10. 
clsvarioides, 85. 
clavata, 40. 
coecinellifera^ 61. 
erassa, 12. 
crinifera, 5. 
cylindrica, 33. 
cymochila, 24. 
Darwlnii, 37. 
Oavisii, 45. 
diademata, 38. 
echinocarpa, 47. 
Emoryi, 43. 
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Ficns-Indica. 13. 
fllipendola, 23. 
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oplocarpa, 24. 
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polyantha. 14. 
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splendens, 29. 
stellata, 54. 
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teasellata, 61. 
tetracantha, 58. 
Treleasii, 7. 
triacantha, 10. 
tricophora, 29. 
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variegata, 3. 
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vulgaris, 25. 
vestlta, 34. 
Whipplei, 56. 
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A. 



AA. 



B. 



Articulations or joints strik- 
ingly different, flat to cy- 
lindrical 1. Braiilieniii 

Articulations or joints sim- 
ilar, more or less flat- 
tened. 

Species from 8. America... 



BB. 

c. 



CO. 



D. 
E. 



F. 
PF. 

O. 
GO. 



FFP. 



EE. 



DD. 



AAA. 



B. 

C. 



C<7. 



BB. 
C. 



2. 

3. 
4. 
5. 
Species from N. America. 

Joints pubescent 6. 

7. 
8. 
Joints not pubescent {except 
sometimes in O. pycna- 
cantha ) . 
Fruit fleshy or succulent. 
Size of joints large: plants 
mostly large (O. crassa 
moderately small). 

Color of spines white 9. 

10. 
11. 
Color of spines yellow {some- 
times red to white in O. 
£ngelmanniif polyantha. 
crassa ^and Ficus-Indica.) 

Spines none or few 12. 

13. 
Spines always present, few 
to many. {One form of 
O. macrocentra has no 
spines f and occasional 
plants of O. chlorotica are 

without spines. ) 14. 

15. 
16. 
17. 
18. 
Color of spines reddish 
brown to black, usually 

with purplish joints 19. 

, 20. 
21. 
22. 
Size of joints small: joints 
variable in shape: plants 
mostly low or prostrate. 
( Some forms of O. Bafin- 
esquii have moderately 

large joints.) 23. 

24. 
25. 
26. 
Fruit dry, more or less 

spiny 27. 

28. 
29. 
.30. 
31. 
32. 
Articulations or joitUs simi- 
lar, more or less cylindri- 
cal. 
Species from S. America. 
Joints cylindrical, mostly 
elongated 33. 

:u. 

35. 
36. 
Joints globose to broadly 

obovate 37. 

.38. 
Species from N. America. 
Sp ines w ithout sheath a : 
plants mostly small, uith 

cla vate joints 39. 

40. 
41. 
42. 
43. 
44. 



Oalapageia 
monaoantha 
anrantiaoa 
crinifera 

miorodasyB 

basilaris 

pnbemla 



leuootiioha 
triaeantha 
candelabriformlt 



Fious-Indiea 



polyantha 

Tuna 

chlorotica 

pycnacantha 

Engelmannii 



phflsacantha 
Camanohica 
macrocentra 
nigricans 



filipendnla 
Banneiqnii 
vulgaris 
Pes-oorri 

ursina 

hystricina 

Missouriensis 

rutila 

arenaria 

fragiUs 



oylindzica 
vestita 
olavarioides 
Salmiana 

Darwinii 
diademata 



pulchella 

clavata 

Orahamii 

Schottii 

Emoryi 

inviota 



cc. Spifies sheathed: joints cy- 
lindrical or nearly so, 
more or less elongated. 

D. Number of spines variable, 

always more than one. 

E. Fruit dry, usually spiny... 45. 

46. 

47. 

48. 

49. 
EE. Fruit fleshy, proliferous. . . .50. 

51. 
BEE. Fruit fleshy, rarely prolif- 
erous 52. 

53. 

54. 

55. 

56. 

57. 

58. 
DD. Number of spines few, usu- 
ally one, rarely more or 
wanting 59. 

60. 

61. 



Davisii 

acanthooai]»a 

eohinocarpa 

Bemardina 

serpentina 

prolifera 

Inlgida 

Bigelovii 

imbricata 

arborescens 

spinosior 

Whipplei 

yersicolor 

tetracantha 



arbnscnla 

leptocaulis 

ramosissinia 



1. Brasili^nsis, Haw. A lar^e, tree-like plant reach- 
ing a height of 15-18 ft., numerously branched, with a 
thick, roundish crown and an upright trunk, 4-43 in. In 
diam., and bearing numerous spines 1 Ln. or less In 
length: joints of two kinds, cylindrical, nnarticulate, 
elongate ones and others which are shorter and much 
flattened and which arise as offshoots from the former; 
the latter leaf-like, thin, 2-6 in. long, oblong, rarely ob- 
long-lanceolate or orbicular, dark green, margin angu- 
lar, sometimes irregular: areolae with short, gray wool 
and numerous brown bristles; spines usually I, some- 
times 1-3 small additional ones, 1-2K in. long, mostly 
from the marginal areolie, white, with brownish tipa: 
fls. numerous, citron-yellow, 2 in. wide: fr. globose or 
ellipsoidal, yellow, about l>i in. in diam. Brazil and 
southward.— One of the species most frequent in cult. 

2. GalapagMa, Hemsl. An upright, tree-like plant 
6-10 ft. high, with a circular, spreading crown and a 
very spiny trunk, 6-8 in. in diam., and light-colored 
bark becoming loosened and hanging in fragments 
from the older stems: joints elliptical to oblong, thick, 
10-14 in. long: spines at first 3-4, spreading, flexible, 
increasing in number and size with age. flnally cover- 
ing the joints with long, brush-like bundles: fls. small, 
less than 1 in. wide, red: fr. subglobose, red. Galapa- 
gos Islands. 

3. monac&ntha, Haw. An upright plant branching 
from the ground and reaching a height of 6 or more 
feet: joints oblong to elliptical, rather thick, terminal 
ones much thinner, 5-12 in. long, d-6 in. wide, bright 
green : areolie with uniformly short wool and yellowish 
brown bristles; spines 1-2, seldom more, erect, ^-IH 
in. long, yellow to dark reddish brown: fls. yellow, 3 
in. wide: fr. ellipsoidal to pyriform, occasionally pro- 
liferous, red, somewhat spiny. Argentine Republic. 
— The horticultural variety yaneg&ta is in the trade. 

4. aurantiaca, Gill. A numerously branched, rather 
weak, semi-prostrate plant 3-5 ft. high: joints linear- 
lanceolate to lanceolate, 2-10 in. long, >tj'-l in. wide, ellip- 
tical in transverse section, dark green, turgid: areolae 
with a tuft of grayish white wool and bright yellow 
bristles ; spines 4-^, spreading, straight, stiff, brown 
to yellow, the longest less than 1 in. in length : fls. yel- 
low, 1^-2 in. wide: fr. carmine-red, globose, with short 
spines; seed with woolly hairs. Argentine Republic. 

5. crinifera. Pfeiff. {O. senilis, Parm.). A mnch- 
branched, wide-spreading plant, about 3 ft. high: jointa 
obovate to elliptical, 6 in. long and 3-4 in. wide, dark 
green, occasionally glossy: areolsB crowded, small, with 
white wool, numerous golden yellow bristles, and a 
variable number of long silkv hairs: spines 6-^. later 
more, white, glistening, reaching 1 in. in length, the 
long silky hairs p:\rticularly developed on the under 
side of the young ioints : fls. 3K-4 in. wide, golden 
yellow, often reddish. Brazil(Y). 
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6. mlonidAira, Lebm. Ad ere«t, wide -spreading pluit, 
nrely exceeding 3 ft. Id height: julols eiliptieal lo obo- 
T>te, 3--t In. long and nearlf u wide, thick, bright 
green, densi-ly pubenceitt : areuls with short, wbiliBb 
wool and numerous golden yellow brlBtles of varinble 
len^nh^l (liioes wanting: fls. §creeni«h to lemoa-yellow, 
■liout 2 in. wide: fp. eompurstiTely Bmall, oval, lens 
than 1 in. In dlani', armed with nutneroun yellow bris- 
tles: flesh whitish. Northern Mexico southward. 

V«r, TtiHd*, K. Scb. Of more robust growth: Joints 
rounder and larger, paler green, the bristles Inclined to 
reddish brown. Mei. 
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1M4. rnilt it Opiintia Flcus-Iadiea (> 



. No. 13. 



T. baiiUiIi, Engelm. and Begel. A low, spreading 
pl»nt, rarely 1 It. biEh: Joints thick, variable, usually 
broadly obovate. with more or less truncate top and 
branching from the base. 4-T In. long and 2-1 in. wide, 
lilui«b green, and Tery minutely pubescent: areoln de- 
prested, close together, and with brownish yellow wool 

wanting, rarely present: fls. dark purple, rarely white, 
3 Id. or more in dlam.: fr. short, thirk, green, becoming 
white and dry at maturity and filled with many large 
white seeds. Southwest U. S. and northern Uei. 

Var. runAM, Harlih. A smaller plant, with joints 
branching from the upper end, and usually glabrous. 
S. Calir. 

Var. TraUuU, Coult. Differs from the species In 
having larger orbicular or obovate Joint*, with terete 
base, and larger leaves. 8. Callt. 

8. pnMrala, Pteiff. A numerously branched and up- 
right plant, 2-3 ft. high : JoIqIb obovate or Bomewbst 
rounder, when young covered with very soft pubescence 
which becomes bright green with age : areoliB with 
short, bnwnish yellow wool and numerous short, am- 
ber-colored bristles: spines ^7, 1 in. or more in length, 
straight, cylindrical, white, with amber-colored base, 
shinlog, the lower ones the longer:, fls. lS-2 In. wide, 
grvenlsh yellow: fr. oval. 1\ in. In dlam., the tnany 
areolB bearing short wocjI and many bright amber-col- 
ored bristles; flesh sweetish ; seeds many, correspond- 
ingly small. Mei. 

9. lMc6tri(iha, P. DC. t0.ruh-itp\na.Sa\m.). An up- 
right, numerously branched plant, sometimes reaching 
the height of 10 ft. : JulntB ellipllest or narrower, muslly 
rounded at the end, 8-10 la. long and half as wide, dark 
green: areoln small, with 



n briatles 



spine 



very s 



In with brownish 

12. onlaM, Hi 

branched, uprig 
ovate. 3S-5 In. 
greenish blue, tl 
few bristles of 
1-3 ai 






'ool, later becoming gray, and 
; spines 4-5, of which 3 are 
.. or less in length: fls. 2H-^ 
spiny. Mex. 
, [O. glaiica, Hort.). A sparingly 
plant, 4-6 ft. high: joints oblong to 
K and two-thirds as wide, glaucous, 

nting, 
eedle- 



eol» with b 



wnish B 



13. FlOlU-tlkdiM, Mill. Indian Feci. Fig. 1544. An 
erect, tree- like plant, reaching the height of 10-15 ft., and 
with a woody cylindrical trunk : Joints elliptical or ob- 
long, often with hlulBh bloom, thick, often IK In. long and 
one-third as wide: areoln orbicular and sparingly cov- 
ered with white wool and yellow bristles ; spines usually 
wanting, occasionally l-i small, weak ones are present: 
fls. yellow, expanding to 3-4 in. in dlam.: fr. yellow, 
with reddish pulp, bristly, 2 In. in dlam., edible. Uei. 
— A species widely grown throughout the warm tem- 
perate regions of tho world. In some regionB, escaping 
from cultivation, it has become a troublesome weed. 
Frequently cultivated for Its fruit under the name of 
Indian Fig. 

14. polyAntha, Haw- A much-branched, spreading 
plant. 3 ft. or less In height: Joints oblong to obovate, 
dark green, weak-aplned. 4-G in, long and 3-4 in. wide: 
areoln with white wool and brown bristles; spines 3-8, 
slender, golden yellow, seldom over ^ in. long: fls. 2% 
la. wide: fr. hraadly oval, deep red. West [ndles(l). 
For var. albliptoa consult 0. IU*Maii«nlls, No. 29, of 
which It Is perhaps a form. 

15. T<lna,Hlll. iO. hdrnda, S»lm.}. Figs. 1545, 1516. 
An erect, wide-spreading, tree-like plant, rapid-grow, 
ing and frequently 10-12 ft. high : Joints deep green, 
mostly elliptical, 10-14 In. long and 6-10 in. wide: areo- 
lie with whitlah wool which later becomes dirty gray, 
and a fascicle of long brownish yellow bristles; spines 
4-6, rigid, stout, yellow, frequently subulate, spreading, 
unequal In length, 1-2 In. long: fls. 3-1 In. wide, yellow, 
fading to fwd: (r, pear-shaped or rounder, 1-I>^ In. in 
dlaro.. sweet, edible, dark reddish purple. West Indies 



been grewn In southwestern United Slates, West Indies 
and Mexico since the earliest Spanish possession. II Is 
extensively grown both (or its fruit and as a hedge 
plant. It has escaped from cultivation and become 
naiurallEed InNorth and South Africa, southern Europe, 
southwestern Asia and Australia, and In some places hug 
become a troublesome weed. 



a many as 10-13; some 
reach the length o( 3-4 In., becoming bristle-like an<l 
very flexible ; Bs. 2-3 In. wide, yellow, with reddish 
center: fr. spherical, l-l!j In. In dlam.. pale green to 
white, thickly beset with velvety wool and brownish 
yellow bristles ; pulp sweet, edible. Mex. 

10. trUelntlUk, P. DC. An upright, tree-like plant, 
reaching 10-12 ft. In height: Joints often very large, 
occasionally IB In. long and 10 in. wide, obovate, thick, 
grayish green: areol» remote, from 1W-I!< In. apart, 
with short, grayish wool and yellow bristles ; spines 
3-4, white, with yellow points and bases, an In. or less 
long: fls. 2K-3 in. wide, carmine to orange-yellow: fr. 
elliptical. lS-2 in. long; pulp acid. West Indies. 

11. «Utd«labiUAmla, Mart. An upright, sparingly 
brwnehed plant. 2-4 ft. high: joints elliptical to obovate, 
thick, dark green, 6-10 in. long and half as wide: areo- 



main stems becoming woody and terete, and densely cov- 
ered with long straw-colored bristles and spines: joints 
orbicular, somewhat glaucous. 6-10 In. in dlam. : areola 



cronded. with &ne. gray wool uiil ' , 
yellow bristles o( unequal length ; »plaea 3-6, rarely 
none, on oM stems oecsaloa&Ity 10 or more, unequal, 
angnlBr, fcolden yellow, deflexed, usually 1 Id. or less 
long: fla. yellow, 2-3 in. In diuu: fr. deep purple, moder- 



IMS. Hedsa of Opuntla Tuol Ko. IS. 
ately bristly, edible, l>i in Indlam.. broMlly obovate to 
globoaej seeds comparatiTely buihM, soiuetimes ate lie 
tjouthwesc U. 8. 

IT. praiuwintba, Engelm. An upright, moderate > 
branched plant, 3-5 ft. high: joinis oTal to orb cular 
oce»aion»lly somewhat pointed at (he ends 4-8 q 
long, sometimes pubescent, armed with a dense j n er 
woven covering of mostly defleied spines a eo m 
crowded, oppru»imately % in. apart, with dark b own 
wool and nunieroUB long, yellow bristles; splue 3- on 
old stems SO or more, straw-coloreU to ashy, mostly less 
Ihan I in. long: tla. creeulah yellow, 2-3 in. broad: fr. 
obovate, IS in. in diam. and covered with numerous 
aplDea and btiatlea. Lower Calif. 

18. tngalmannil, Salm. Fig. 1S4T. An erect to npmi- 

E rostrate, profusely branching, coBme plant, 2-u (t. 
i^h, forming large, Impenptrable thirkels, usually 
with a ohort, more or less terete, woo<ly trunk, with 
grayish bark which becomen unarmed with age: Joints 
broadly obovate to orbicular, pale to bluish green, very 
variable in siio, in large fpeciniens 12-U in. long and 
nearly as wide, moderately thick : arcolie remote, about 
I In. apart, with gray wool and large, rigid, gray lo yel- 
low, unequal bristles; spines mostly 3-4, Homttimes l-;i 

colored, mostly yellow, or white with reddish bast, 
usually compressed or angular and rurved or twisted: 
fls. yellow, red within, fading to red, 2K-:t in. In dlam. : 
fr. broadly pyriform to gluhoae, frec|iiently 2 in. in 
dlam., dark purple, with Insipid purple Hesh. V. S. 
and Mei.-This speeies, with its namerou- vorielies, is 
the moat widely distributed and abundant of the large. 
flat-stemmed Opuntlas in the United Ktales. It varies 
greatly in different localiliea, and lis many forms Lave 
not aa yet been adequately defined. 

19. phwaointlia, Engelm. A diffuse, semi -prostrate 
plant, 1-2 ft. high, anil freely rooting from lower mar- 
gin o( joints: joints broadly obovale, moderately thick, 
4-6 In. long : areolie about I in. apart, with short wool 
and reddloh or brownish bristles : spines mostly toward 
margin or on apojt of joints, Wi, straigbl and stiff, 
reddish brown to almost blark with lighter lii", I-2S 
Id. long: tls. 2W in. broad, yellow: fr. ustially loog- 
pyrKorm, 1 in, or lexs In dlam. and twice as lung, pur- 
ple, with greenish ac.id pulp. Southwest U. S. and 
Hex. >- This species and  number of the following lie- 
i-ome deep purj 
In the spring f 
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extent and take it on again in the tall. The spines aro 
also much darker in winter than in summer. 

20. Cuninohisk, Engelm. and Begel. A prostrate, 
widely spreading plant \-2H ft. high, and freely rooting 
at the lower margin of the joints : joints broadly obovale 
to orbicular, 4-6 in. long, moderately thick : areoln about 
1 In. apart, with light brown, short wool aud yellowish 
brown bristles, mostly armed ; spines very variable, 
usnally 1-3, sometimes 3-G. on marginal areola., reddish 
to blackish brown with lighter tips, variable In length, 
aometimea 2H In. long : fls. 2%-^ in. wide, yellow, with 
reddish center: tr. oval to globose, sometimes pyri- 
form, deep red, sweet, edible, 1-lS In. In diam. Soutli- 
west U. S. — Var. flgaiitte of the trade proves to be 
O, pkaacanlha. 

SI. maeio«4ntr«, Engelm. A semi -prostrate, spreading 
plant, 2-3 ft. high : Joints strikingly purple green, veiy 
thin, broa<Uy obovate to nearly orbicular, 5-9 In. lu dlam., 
with a few remarkably long spines on the marginal arc- 
oln: areoln about I in. apart, with grsyinh wool and 
short, grayish yellow bristles; spines rarely wanting, 
usually 1-2, reddish brown to almost black, annulaie 
3-5 In. long, slender and straight or variously twisted, 
sometimes 1-3 much smaller, lighter colored, secondary 
spines: lla. 3 in. wide, yellow: fr. uval to globose, 
rarely ovate, 1 in. In dlam.. red ; pulp sweet, edible. 
Southwestern U. S,, Uex.-Tbls npeciea is remarkable 
for its exceedingly long, dark spines and purple joints. 

22. nllTlaaui, Haw. A large, robust, upright plant, 
2-6 ft. high: joints usually obovate, dark green, rarely 
tinged with purple, about 10 in, long and 6 In. wide, 
moderately thick: arcolie with short, grayish wool and 
yellowish brown bristles; spines 1-2, awl-shaped, 1-3 
In. long, strong, dark brown, at first yellowish : Qs. 
IH 1 n. wide, yellow with red center. Mei. -Frequent 
n eul vation. 



and with thick, tuberous, monlliform roota: 
jo n s small and thin, bluish, glaucous, rarely 3 In. in 
K ea est dlam,, orbicular tu broadly obovate, sometimn 
1 amond-shaped, frequently flattened at the top and 

broader than long: areoln <-.-=-' ^ — --'- "^ — 

dance ot whitish wool and m 

green bristles, which are very conspicnous, particniari 
on the older joints; spines sometimes wanting, whe 
present usually 1-3, rarely more, white, very slendi 
and fieiible, 1-2 in. long, mostly marginal: ds. yello* 



tMT. ODuntia Engelmannil (X}i). No. 



l>4-2 1n, in 
in. long a 



n. ; fr. < 



3alf a 






ovate. Hi 



'urplinh green during aulumn anf 
g they lose their purplish color ti 



Texas to Aris., extending Into Mexico. 

24. BaHntiqiiU, Engelm, lO. mfiiaedHt)ia,'RaAa.\. A 

wide-spresding, prostrate plant, freely rooting from th« 

lower margin of ihe jolnla, roots soniellmes tnberaoB: 

Joints obovate to orbicular, naually 2-5 in, long and 2-4 
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In. wlJ«, somelinieB twice as luRe. dark to tight green : 
areole with giv/ wool and brlgbC reddlsli brown bris- 
lle<: Hpini-a sometimes waotJDg, when present 1^3 and 
mosily marginal, alout. 1 In. long, wblte with darker 
tips and bases, frequently 1-3 small aecandary Bpinea 
tAm preKent : fls. 3 In, or less in diam., golden yellow, 
frequentlr Willi reddisb center: tr. slender-rlavate or 
broader, lS-2 In. long, yellowish red to purple, with 
tnitipid purpllsb pulp; seeds coiupa rati Toly lar^e. Vt'Rut 
central U. S.-An oiceedlngly variable species of wide 
distribution and imperfectly known. Many Tarletlea 
hare been described, some ot which are in the trade. 
The eitreroe forms vary greatly from the type. Of 
these forma vars. Sratnll. oploc^a, oymOcUIa, «t«UO- 
ctilla and maerOihliB have appeared in the trade. 
Hardy in Mass. 

25. Tlil«liri», Mill. Babbebby Fin, A diffuse, proa- 

Ibe ground and rooting from the lower margin, obovate 
to suborbicular, thick. 2-4 in. in greatest riiam., pale 
green: areoin with grayish wool and a few short, greenish 
ypliow bristles; spines rarely present, when present 
usually I, stout, erect, lesn than 1 In. long, vellow, oftpn 
TBrieKBted: fls. 2 in. wide, pale or chrome- yellow: fr. 
obovate to apboriral, 1 in. In dlam., red, flesh insipid. 
Eastern U. 8. Hardy in Uass. 

26. FM-edirl, LcConle. A amall. diffuse, prontrate 
plant, rarely reaching 1 ft. in hei^tht; juinta fragile, 
aumewhat tumid, narrowly ovate to obovate or oblong, 
2-4 in. long and less than half as wide, frequently much 
amatler. very thlek, broadly oval in tranaverae section, 
bright green with a bluish tinge: arcoln circular, with 
short, whitish wool and a few short, slender, pale 
bristles; spines rarely exceeding 2. frequently none. 
slender, white, often brownUh, lesa than 1 in. long: fla. 
yellow, !>< In. wide: fr. obovate, bristly, purplish, I In. 
or less In dlam; seeds comparatively large, very (ew. 
Florida. 

27. m^iu, Web. {GHtily-bt<ir Opiinlia). Fig. 1548. 
Ad upright, diffuse plant, 1-2 ft. high: Joints oblong lo 
obovate, grayish green, thick, 3-6 in. long and 2-t In. 
wide; ariolip with white wool and numerons yellow 
bristles; spinea 12-30. reddish white, very Klender and 
bristle-like, HOmetimes 4 In. long, frequently almost 
completely hiding the epidermis ot the plant: fla. 2S-:i 
in. wide, reddish yellow, Calif .- Popularly known as 
T.riiily Bear"CVma. 

28. ItJftrielBa, Engelm and BIgel. A semi -prostrate, 
■preadlng plant. H-IH ft. high: joints obovale to or- 
bicular. A-.*! tn. long, moderately thick and very spiny; 
■r«oln with grayish wool and yellowish red brlatles; 
■pines 10-15, 2 In. long or ahorter, white or dusky, slen- 
der,f)eille,angularand twieted: fla.ligbt purple, 2-3 in. 
wide; fr. broadly obovate, 1 in. in dlam., armed with 
many long spines. Southwest U. S. 

29. HiMOnrltniii. P. DC, 10. th-ax. Haw. O. tpUn- 
deni. Hort.). A prostrate, wide-spreading plant, rarely 
rising 1 ft. above the ground: joints variable, from 
elongate -obovate to orbicular, usually bright green, fre- 

abont a In. apart, with short, grayish wool and long, 
reddish br«wn bristles; spines 0-12. very variable in 
length, nnmber and color on different forms and plants 
from different localities, mostly marginal, white or va- 
rionsly tinged with red or brown, slender, twisted and 
flattened, some reaching a length of 3 In.: fls. yellow, 
darker within, 2-2S In. wide: tr. broadly ovate or aub- 
gtobuse, %-l In. In dlam., armed with numerous rattier 
short spines; seeds comparatively large. West-cpntral 
U. S. — A spcriea of wide distribution and very variable, 
nome higli mountain forma entirely without spinea, 
while other forms are armed with a close network of 
closely Interwoven ones. A number of the forms have 
been segregated oa varietien, of which the brst knon-n 
sre Totiipiu, platyBiips, nilorotptnnfti albUplna and 
trieUpbora. All the forms appear to run together and 
ttio varietal distinctions are of doubtful value. Honly 
1d HassBcbusetta. 

30. rttilK, Nntt. A low. diffuse plant, K to I ft. high : 
Joints tumid, readily beeoming detached, and covered 
with a close network of slender. Interwoven, light gray 
■pines. tUek, elongate-ovate, 2-4 In. long: areola 
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crowded, less tban K in. apart, with short, white wool 

accessory ones, slender, reddish gray to white, with 
darker tips, \% In. or leas in length, larger ones often 
flattened and twisted: Hs. red, lK-2in. wide: fr. broadly 
ovate to subgloboee. usually armed with very long. In- 
terwoven apinea; seeds comparatively large. South- 
west United States. 

31. usn&TlB, Engelm. A diffuse plant with upright 
terminal Joints, rarely reaching I ft. in height: Joints 
thick, obovate. 2-5 in. long and half aH wide, tumid, 
strongly tuberculate: areoln crowded, li->i in. apart, 
with sparse white wool and numerous yellowi ' ' 



ery V 






;. 3-10, 



slender, flexible, white to ashy grav, usually 1 In. 
long: H». yellow, i-2'A in. broad: fr, ovale to globosp. 
very spiny; seeds large and irregular. Southwest U. S. 
32. Mgllit, Haw. A small, prostrate plant, rarely 
more than 4 in, high: Ji.inta tumid, fragile, easily de- 
tached, oval, elliptical, or subglotrase, 1-2 In. long and 
nearly as thick as broad, 
bright green: areola; Vi- 

wool and a few white 
to yellow bristles, which 
are much longer ana 



brown, the upper one 
usually longer and 
stronger than the others, ' 
arely an inch In length: 






yellov 



... n. wide: fr. i _ 
to subglobose, with few 
spines or bristles, mostly 

long ; seeds tew and 
large. Kooky mountain 
region from B r i 



> Nen 



Men. 



ilna. K0.2T. 



Va r.bnwhr irthnt, Coult. 

ten joints, more numer- 
ous and stranger spines, 
smaller fls. and more 
spiny fruit. Colo., New ij«. Opun 

33. cyllndrioa, P. DC. A moderatelv branched aprlght 
plant. 10-12 ft. high, with main stem 2-J« in. In diam., 
new growth dark grwn, the comparatively long (Sin.) 
Ivs. persisting tor some time: areoln depressed, with a 
little while wool, a few white bristles and some long 
white hairs: spines at (1 rat 2-3, erect. rather rliff, Sin. 
or leas long, at Brst whitish yellow, later -^ayish: fta. 
rose-red. 2-2K in. wide from end of joints : fr. pyriform, 
2-L'!jin. long, vellowiah «reen, acmewLat spiny. Chile. 
-Var.«ri8tita is offered". 

34, TSitlU. Sslm. A small, upright, numerously 
branched, ramify, ng plont a foot or more in height: 
Joints rather abort, l-i in. long and halt aa thick, usu- 
ally dark green : areoln with white to grayish wool and 
a number of long, rather soft. graylBh white halra; 
spinea 4-8, either short, flexible and gravish yellow or 
four times as long (S-% in. ), stiff and red: fls, 1-1 S In. 
wide, mostly lateral, dark red: fr, ellipsoidal. H'-% In. 
lang, bright red and covered with grayish wool. Bolivia. 

33. elavuloldM, Link & Otto, A low, numerously 
branched, spreading plant. 1-1 'A ft. high : joints rather 
fragile and slender, S in. thick, cylindrical oraomi 
olavnte. frequently cristate, with numen " "~ 
slenderbranches: Ivs. eitremely small; ni 
gether.small, with white wool; spinea 4-10, si 

' sppressed. white: fls. l-IS In. 



wide 






eriitita is offen 

.TB, Balmlina, Pami. A numerously branched, up- 
right plant, about 3 ft. high, with very long, propor- 
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tionately slender branches: stems about three-fifths of 
an inch in diam., with rough, fissured or cracked, gray- 
ish brown or Iea<i-colored bark, the terminal joints pen- 
cil-like, 3-10 in. long and %-% in. wide: areolae on 
young growth with sparse white wool and few bristles, 
on older growth the bristles are very numerous and 
somewhat spine-Iikc; spines 3-o, spreading, about ^ in. 
long, grayish : lis. 1 in. wide, red : fr. pyriform, 1-1 >i in. 
long, scarlet-proliferous, rarely fertile. Brazil. 

37. D&rwtnii, Hemsl. A small, numerously jointed, 
prostrate, ramifying plant a few inches high: joints 
globose to broadly obovate, 1>^ in. in greatest diam., 
olive-green : areolee with yellowish wool and few bristles ; 
spines rigid, l>^-2 in. long, the lower ones shorter and 
darker: fls. only on top of terminal joints, 1-1 >^ in. wide, 
yellow: ovaries as large as the joints. Southern S. 
America. 

38. diademfcta, Lera. (O. papyracdntha^ Phil.). A 
low, moderately branched, spreading plant, rarely more 
than 4 in. high and forming dense patches several feet 
in diam. : joints \-\% in. long and nearly as thick, glo- 
bose to broadly clavate, usually growing several in suc- 
cession, one above the other, young growth bright green, 
soun becoming grayish: areolae with abundant white 
wool and brownish black bristles; spines 1-2, papery, 
flexible, white or brownish with darker tips, one-fifth ( ?) 
in. long and half as wide: fls. rather small, pale yellow. 
Argentine Republic. 

39. pnloh^lla, Engelm. A small, spreading, numerously 
branohed plant, seldom more than 6 in. high: joints as- 
cending, 2% in. long and % in. thick, obovate to clavate: 
areolae crowded, with white wool, and yellowish bristles 
which become more numerous and larger with age; 
spines 10-15, of variable length, the central one flattened, 
flexible, somewhat papery, 1 in. long: fls. from the top 
of the joints, purplish to rose-red, \-l% in. wide: fr. 
broadly clavate, 1 in. long, with long, hair-like, flexible 
white spines, dry. Nev , Ariz. 

40. claT&ta, Engelm. A low, spreading plant, 4-6 in. 
high, forming dense mats of ascending joints 4-5 ft. in 
diam. : joints 1-3 in. long and 1 in. thick, armed with nu- 
merous short, flat spines: areolae with white wool and 
rigid, white bristles; exterior spines 6-14, white, %-^A in. 
long, interior 4-7, larger, flattened, scabrous and }^-\M 
in. long, 1 of the central spines usually very broad: fls. 
yellow, \% in. wide; fr. long-clavate, yellowish, dry, 
\H-l}4 in. long, armed with many white radiating 
bristles. Nev.,NewMex. 

41. Or&hamii, Eng-elm. A low, spreading plant 4-8 in. 
high, with thick, fusiform roots: joints 2-3 in. long and 
% in. thick, anned with long, dark spines, bright green: 
areolae with white wool and numerous long, yellowish 
brown, rigid bristles which become very conspicuous on 
old joints; exterior spines 4-8,}^ in. long, interior 4-7, 
more rigid and longer (lS-2 in.), reddish to ashy 
brown: fls. yellow, 1 S-2 in. wide: fr. ellipsoidal, 1H-1?'4 
in. long and half as wide, armed with many large, radi- 
ating spine-like bristles. New Mex., Tex. 

42. 8oll6ttil, Engelm. A wide-spreading, prostrate 
plant, 4-6 in. high, with numerous short, curved branches : 
joints short-clavate, rarely more than 2 in. long and 
armed with numerous dark-colored spines : areolas with 
white wool and very few bristles; exterior spines 6-10, 
very variable, ^ in. long; interior usually 4, flattened 
or irregular, 1^-2 in. long, brownish red: fls. greenish 
yellow to reddish, P^ in. wide: fr. short-clavate, the 
numerous areolae covered with white wool and many 
short bristles. Texas, Mexico. 

43. £moryi, Engelm. A prostrate and spreading plant 
with comparatively large, long-clavate, curved joints 
and reaching a height of 8-12 in.: joints 4-7 in. long 
and 1-1)4 in. thick, with large, elongatetl tubercles: 
areolae remote, with white wool and a few long ( li in.) 
yellow bristles; spines numerous, exterior 10-20, 3^ in. 
or less long, very bulbous at base; interior 5-10, brown- 
ish to reddish black, more or less flattened and some- 
times 3 in. long: fls. yellow, reddish within, 13^-2 in. 
wide: fr. ellipsoidal, "yellow, 2-2H in. long and 1 in. 
wide, armed with numerous bristles and spines. South- 
western U. S., northern Mex. 



44. inylcta, Brand. A numerously branched, spread- 
ing plant, 10-14 in. high, bluish green and armed with 
many rigid, erect spines: joints 4-6 in. long and 2-23^ 
in. thick, nearly cylindrical : areolae with whitish wool 
and yellowish red bristles; spines 15-25, exterior 6-12, 
H in. or less long ; interior 10-15, very strong and 
rigid, 1-2 in. long, more or less flattened : fls. yellow, 
l>ii-2 in. wide: fr. broadly obovate, dry, armed with 
numerous reddish spines and bristles. Lower Calif. 

45. D&visii, Engelm. and Bigel. A procumbent, spread- 
ing shrub, with flrm, woody skeleton, 1-2 ft. high : 
joints 4-7 in. long ahd H-Ut in. thick : areolae with 
short, white wool and numerous straw-colored bristles ; 
spines usually 8-13, exterior % in. or less long; interior 
4-7, triangular, brownish, with lighter tips, !^-l^ in. 
long, very loose-sheathed : fls. greenish yellow, 2-2 ^4 
in. wide: fr. clavate, 1 in. or more long, often sterile, 
spiny. Tex. to Calif. 

46. aoanfhooirpa, Engelm.'and Bigel. An arborescent, 
erect plant, 4-8 ft. high, with dense reticulate -tubular 
skeleton and ascending, spreading branches : joint h 
usually 4-10 in. long, sometimes 20, and %-l in. in 
diam. : areolae with short, white wool and scanty bright 
yellow bristles; spines very variable in length and 
numbers on different plants, usually 8-25, IX in. or lesa 
long, with loose straw-colored or brownish sheaths: 
fls. greenish yellow, with reddish centers, conspicuous 
for stamens with stout red filaments, 1^-1 >^ in. wide: 
fr. subglobose to pyriform, 1 in. in diam. and usually 
armed with many long, stiff spines. Ariz, and Calif. — 
A factory has been established at Tempe, Ariz., where 
the wood of this species is made Into light furniture, 
picture frames, etc. 

47. eehinoodrpa, Engelm. and Bigel. A low, spreading 
shrub, with reticulate woody skeleton, rarely exceeding 
IH ft. in height: joints l>^-3 in. long, rarely 4-6 in., 
% in. thick, somewhat clavate: areolae with short white 
wool and a few coarse, straw-colored bristles: spines 
very variable in length and number, exterior 8-16, 1 % 
in. or less long ; interior usually 4 forming a cross, 1-1 >i 
in. long, with loose white or straw-colored sheaths: 
fls. greenish yellow, 1}4-1% in. wide: fr. depressed - 
globose or hemispherical and armed with many long 
(1-1>^ in.) spines on the upper areolae. Utah, Ariz, and 
Calif.— The fruit of this species, like most others with 
dry fruit, ripens in the early summer, while most spe- 
cies with fleshy fruit do not mature them until fall or 
the following spring. 

48. Bemardlna, Engelm. A slender, branched, upright 
shrub, 3-5 ft. high, usually with several long, straight 
st«ms arising from the base: joints 4-24 in. long and 
% in. thick, armed with numerous short spines: areolae 
with grayish white wool and numerous yellow bristles ; 
spines yellow or brownish, 8-14, usually with inconspic- 
uous sheaths, % in. or less long ; fls. greenish yellow, 
1-15^ in. wide: fr. obovate, 1 in. long, anned with nu- 
merous rather short spines. S. Calif. 

49. serpentina, Engelm. A prostrate, rarely ascending, 
sparingly branched shrub, a few inches to 2 ft. in 
height: joints much elongated, 6-20 in. long and l-i-l In. 
thick : areolae with short, white wool and whitish bris- 
tles : spines comparatively short, usually .-9, sometimes 
15 or more, yellowish or rusty, 14 in. or less long* fls. 
greenish yellow, 1-1)4 in. wide: fr. hemispherical, >/-^4 
in. in diam., armed with numerous short spines and 
long woolly hairs. S. Calif., Lower Calif. 

.50. prolifera, Engelm. An arborescent, thick-stemmed 
plant, 3-8 ft. high, with numerous horizontal, spread- 
ing branches, the erect trunk sometimes 8 in. in diam.: 
joints short-cylindrical, rounded at the ends, very succu- 
lent, tumid and readily detached, bright green, 2-6 in. 
long and lK-2 in. thick: areolae with white wool and 
on older joints with numerous straw-colored bristles; 
spines variable, usually 6-10, with conspicuous, lot^se, 
yellowish or rusty sheaths and much-barbed, usually 
about 1 in. long: fls. IH-IH in. wide, greenish red: fr. 
subglobose, %-lH in. in diam., light green, with few 
small spines and bristles, pendulous in clusters, fre- 
quently sterile. Calif., Lower Calif. 

51. ftilgida, Engelm. A numerously branched arbores- 
cent plant, often 10-12 ft. high, with erect trunk 8-14 in. 



OPUNTIA 

In dlmm.. baviog a tbick, grayiab, sraly, UDanned barb : 
JukDts coDgested toward the enilB ot the larger branehcs, 
ovale to ovat«-eyllDdrleal, 2-8 in. loug and otteo 2 Iti. 
thickt very fragile and tumid, easily becomLag detached 
and taking root, bluish green, Bumewhatglaticous: areo- 
le ?rith white WCK)1 and bright etraw-colorod brialles; 
spines on young growth 5-8. increasing yearly until 
ultimately 30-50. Anally deciduous, with loose, glisten- 
ing, wblte or strawHwlored sheaths \ii In. or less long: 
Os. ^-1 in. wide, pink : fr. oborate to globose, light 
green, pendulous, in large, proliferous clusters, some- 
limes 50 in a single cluster. Southwestern IT. 8. and 
North Hezloo.-The common "Cbolla- of the Arizona 

Elains, where It often becomes a tair-siied tree and nota- 
le for its formidable armor of barbed spines completely 
biding tbe sarfaee of the plant. 

Var. miiHlllHLtf I Coult. DUten in baring lewer, 
■boiter spines. 
93. B1s«1At11, £ngelm. An erect, oompaat plant, 4-6 ft. 
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rarely higher, with fragile woody skeleton which 
DM appear In joints of tTie first year's growth, the 
densely spine-covered and dUBcult to handle of 
the cyllndrloal Opuntlaa : joints readily detached and 
tanning formidable bnrs, ovale, short elliptical to long 
and eyUndrlea], wltb rounded ends, readily breaking 
from tbe plant and taking root, pale green, fragile, ta- 
mld, (ermuial ones frequently 3-6 in. long and half as 
thick: arcoln close together, wltb white wool and pale 

SUow bristles; spines 10-20, some very small, Increas- 
S In number as stems become older, straw-colored, 
hrase-sheathed, 1 In. or less long, completely biding the 
■arCaee of the plant: fls. greenlsb red, I in. broad: fr. 
T«ry spiny, ovate, iy-2 In. long and one-third aa wide, 
few-seeded, mostly sterile. Arli., Calif. 

53. laMdltS, P. DC. A wide -spreading, irregularly 
branching sbmb, rarely more than S ft. high, the trunk 
and larger branches wltb dark, rough, nnarmed bark: 
joints frequently 12 or 14 In. long and I-IK in. thick, 
wltb very prominent long, cristate tubercles : areoln 
with yellowish wool and straw-colored bristles; spines 
Z-5. of variable length. 1 In. or less long, loosely 
sheathed, while to straw-colored: fls. 2-2K in. wide, 
MgbtpnrplB: fr. unarmed, depressed globose, wlthlarjce 
tubercles, yellow, 1-1!^ in. In diam., adhering to the 
plant and drying on the stems during the winter. Tex, 
and northern Mei. -Usually confused with O. arbores- 
ecu, from which It differs in its amaller growth, dllfer- 
«nt habit, murb longer joints, larger, more prominent 
tnberetes. and fewer spinen. The fruit and flower also 
abuw marked difl^erences. 

na,Engelm.(0.il<JMra,Salm.}, Anarbor- 
lunly-branched plant, 4-H ft. high, with 
trunk of larger plants having very rough, dark, unarmed 
bark : joints with moderately prominent, narrow, cristate 






icillati 

derately spiny bi 



iriiontslly spreading i 
spiny branches, mnntly .t-6 
thick: areoln wltb dirly-wl 



Joints become older until flnaJly deciduoiin. 
short, and rarely consplcnouily shesthcd, usually \i-H 
In. long: fls. showy, bright to dark pnrpie. 2-'iK In, 
widr.ln whorlsat the ends of the joints: fr. elliptical lo 
oblong, rarely obovate to globose, I %-2W In. long, yel- 

73 



law, frequently remaining on tbe stems during the sec- 
ond year. Aris., northern Hex. 

56. Whlpplal, Engelm. and Blgel. A spreading, sub- 
proatrate shrub, rarely exceeding 2 ft, in height, with 
numerous ascending secondary branches, having short, 
crowded, prominent tubercles: joints variable, terminal 
ones clavate, 2-S in. long and Jj-^i In. thick, mostly 
armed on upper half: areoltewitb short white wool and 
a few short, ligbt-colored bristles; spines white, very 
variable, on terminal Joints, usually from 1-3 con- 
spicuous loose - sheathed interior ones and several 
small, defleied or radiating ones: Ss. greenish yellow, 
crowded at tbe ends of tbe joints, I-l^in, wide: fr, 

densely tabercuiate, yellow or tinted with scarlet, H-X 
in. in dlam., drying and remaining attached to tbe plant 
during the winter. Southwest U, S. and northwest Mei. 
— This plant is frequently confused with O. tptHotior, 
probably from confusion in the original description. 

ST. TtnlooIoT, Engelm. A small, nnmeronsly branched 
tree, 6-10 ft. high, with rounded head and ashort trunk, 
having smooth, light brown or reddish brown, unarmed 
bark r Joints much elongated, usually 6-12 in. long, some- 
times 20, %-K In. thick, deep green, more or lesscolored 
with red and purple: areoln with short gray wool and 
lighter colored bristles; spines variable, on terminal 
joints, usually from 5-13, older joints with 10-20. rarely. 

reddish brown, with inconspicuous, ctose-flttlngshealhs. 
H In. or less long: fls. bronze -colored, 1-lM in. wide: 
fr. pyrifonn to clavste, of same color ai joints, never 
yellow, sometimes tinged with red or purple, nnarmed 
or with a few persistent short spines, 1-2 In. long. 
Ariz., northern Mei. 

58, tttrsaintht., Toumey. An irregnlarly branching 
shrub, 2^ ft. high, primary bruiches from a stoul, up- 
right trunk 2-4 in. In dlam,, and bearing nnmerous 
short lateral ones at irregular Intervals ; joints very 
variable in length, usually 4-10 in, long and H in. thick: 
areolB with whitish wool and a crescent -shaped tuft of 
light brown bristles; spines 4, rarely more or less, ^- 
IH In. long, stoot, loosely sheathed, straw-colored, 
flattened, strongly defleied, not Increasing In numbera 
on older joints: fls, greenlsb purple, H-1 In. broad: fr. 

armed, or with a few Htifl! deflexed spines, Ariiona.- 
One of the most attractive of the cylindrical Opnntiss 
on account of its numerous bright scarlet fruits. 

59. ubdianla, Engelm. Ashort,numerouBlybranched, 
round-beaded, arborescent plant, rarely reaching tbe 
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wool and small yellow lo' light brown 
K-20. rariabie In length. 1 In. or less, central ones more 
loosely sheatheii, homy or reddish brown, white to 
straw-colored sheaths: its, purple, 2-3 in. wide: fr, 
unarmed or with few spines, conspicuously tuberculale, 
snbglobose. 1 In. in dlam., yellow to yellowish red. 
Southwest V. 8, - Frequently contused with O. imbri- 
cala and O. Mpinotior. intermediate between the two. 
Differa from tbe latter In having much larger, more 
cristate tubercles, fewer spines and different fruit. 

55. ipiiitdor, Toumey. A small tree. B-12 ft. high, 
with numerous vertlcillate branches, forming a rounded 
heoil, the cylindrical trunk usually branching a few 
fe*t above the ground, and with rough, dark brown or 
l^raylsh unarmed bark: joints vertlrillBtnand pendulous, 
ultimate ones usually 4-8 in, Ionic and about 1 in, thick. 
dark green, frequently more or less purplish, with 
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ht, well-d, 



height ot 5 ft., but always with ai 

trunk, having rough, brown, unarmtru uitrik. juiuia ljou- 
alty 3-4 In. long and % In. wide, easily broken from tbe 
plant; areole comparatively large, with white wool and 
brush-like tufts of long, slender, yellow bristles: spines 
vpIIow. uHusUy 1, frequently a small, slender, additional 
one at either side, H-l% In. long, loosely sheathed: fls. 
bronie-colored, 14-1 in, wide: fr. unarmed, of same color 



aa Joints, long, clacKte, 1-2 In. Inng and one-th<rd as wide, 
mostly flterila, fertile ones witiia few remarkably large, 
irreKalar-apheroid&l seeds. Arizona, Sonora. 

60. lsptD04ftlll, P. DC. (O. rruHteim. EnRelm.). An 
erect shrub, 2-4 (t. lileh, with Iodk. slender, flexible 



Tbo plants are nsed in tbeir 

hot weatbBE fairly well, but 

inthl]- auccessiODoI sowings 

Orach is little known in 

W. H. 

OBUtOE. Plat« XXIII. TheOranEe Is one of 

the oMest or culliTsled traits. Its DBtivKylx Mill 
in doubt, hut it is probable that it is indigenons 
to tbe Indo-Uhinese redan. It is now widely 
distribute In all Trorm- temperate and tropic^ 
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stems branching from near Che ^roand, and 
lateral aecondary ones, very short, nsually UDi>i lum mm 
easily detached: Joints about one-flflh to « in. thick; 
areole with short, white wool and numerous, reddish 
brown, conspicuous bristles: spines usually 1, sometimes 
wanting, erect, stout, frequently 2 in. long, brownish or 
homy, with a loose yellow shesth: fls. greenish yellow, 
%-]/{ in. wide, with dedexed perianth : tr. scarlet, suc- 
culent, obovate to oblong, rarely K'»b"»o, %-% In. lon«, 
frequently proliferous, armed with tutts of long, red- 
dish brown bristles. Southwestern IT. S. and Souora. 
Var. mjiior, Hort., is advertised.— One of the slenderest 
of the Opuntlas. It differs from other speRles in that 
the Us. do not open until isle in the afternoon. Several 
forma of this plant oecur throughout Its range, some of 
which have been .leparated as varieties. One 
of the most frequent of the cylimlrical Opuo- 
tias in cult. 

61. TUnodMlmk. Engelm. ( O. ieittllAta, 
Engi:lm.|. Fi^s. I54:<, 1549. A spreadin 
2-5 ft. high, with numerous slender "- 
arising from a short trunk, 1-3 in. thiol 
Ingdark, scaly bark: joints ashy to bluish Kray, 
variable in length, ultimate ones 3-0 in., V^-M 
In. thick : areola with sparse white wool and 
a few small yeliow bristles: spines sometimes 
wanting (Fig. 1S37), usually I, stiff, erect. \V,-2 
in. long, loosely sheathed: Us. reddish purple, 
K-Ji in. wide, dry, narrowly obovate, 1 in. long, 
a In. wide, with 1 or 2 seeds, frequently sterile, 
armed with numerous long, grayish bristles. 
Ariz., Calif., Sonora. 

i. Mill. = Noiialea. 



malty, the fruit contains ten companments o 
locules ; but under the Influence of domestica- 
tion these compsrtmouts have been increased, 
and in some cases a secondary axis, with ita 
accompanying locules. has been thrust Into the 
center of the fruit, causing the "navel" appear- 
>. ance of some varieties. Fig.lSSO; also Fig. 476, 

p. 322. These navel Oraniees, of which the 
Washington Navel or Bahia is the beat known, we 
chance seedling varieties, as other varieties are. The 
immediate canse of this particular kind of variation 
la unknown. The Washington Navel was Introduced 
from Branil in 1870 by the late Wm. Saunders, of the 
U. S. Dept. of Agrlc, and by him distributed aa tlie 
Bahia (see Van Deman, Bept, Dept. Agric. IBSn, p. 
Wl). In recent years, some of the odd and KTOlesque 
types of Japanese Orangea have been introduced into 

ties rather than commercial pomnloglcal products. See 
Figs. 1551-2 and of. Shinn. A.Q. IK90, 3.11-6. 

There are three we 1 1 -developed Orange regions within 
the conllneH of the United States : central and southern 
Florida; the delta region of the Mississippi; Califomi&. 
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OB&CH, or French Spinm 
used much like spinach. It i 
high, has furrowed stems a 
crimped Iva. of soft teiture 
gesta that of amarantus-liki 
fls. are very small, devoid i 
reddish according ^-— 
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Ii. Is a pot-herb cu 
I an annual, grows 
id arrow-shaped, s 
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B of Orach, based 
color of the Iva. The white variety is the on. 
commonly grown. The Ivs. arc pole (treen. almost y 
low. The red or dark red varietv has stems and folia 
of dark red color, which disappears in cooking. It 
occasionally enlt. aa an ornamental foliage plant uni 
tbe name var. alroiangninta. The green variety is pi 
haps the most vigorous type. The Ivs. arc n.unrler th 
those of the white var. and less toothpd. So far aa 

America. Tbe seed is uaually drilled Into the o;] 
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■□RKestiDe a shaddock. It is 



Parts of Texas and the Meiico-Arlsona region will no 

near future. Until within recent years a large part of 
■be Oranges consumed in this country have come from 



ORANQE 

Hedlterranean regions, but the Ploridk Orann h*a 
takoD the place, to  Jarge extent, of the imponed fruit. 
Since the gnM Florida freeie of 189R, however, tbe 
Ciiifomik Onmfce h*8 come to be much belter kDOwn 
io th« eaalerc Biatea. 

Fi[t7 yenrs and more ago, Oranges wore commonly 
grown under glMta In England and parts of the cooii- 
nent. At that time there was no rapid transportBtlon 
between the Orange -grow lug regions and north em 
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house or one which will grow c 
tbemums, geraniums, and the like. 

There is mnch literature on the Orange, but there is 
no full and comprebenaiTe treatise an Orange culture in 
North America. An author it ative general work on 
Oranges Is Rlsso and Poiteau, "Hlslolre et Culture des 



1 in 



only 
B in the 

B roots. As imported Oranges came to 
be more common, these Orange houses graduall; fell 
into disuse. It la doubtful if there are any at these 
eatabllshments now standing In this country, but one 
sees thera occasionally in Europe. Aa the Orange trees 
disappeared, other plants were grown In the house, so 
that an orangery came to mean a narticnlar kind of 

ditiona suited to the Orange. 1 



The Orange tree la still  popular subject in conser- 
vatories, however, and In window-gardeos. In the latter 
eonditiona it rarely produces fruit of any consequence, 
bnt the shining evergreen foliage and the very fragrant 
flowers make the plant interesting and desirable. The 
plant Is subject to scale and mealy bug, and constant 
attention must be given to syringing and sponging tho 
toliatre. The leading difficulty in the growing of an 
Orange tree in the dwelllDg house Is a tendency to keep 
it growing the entire year and (o keep It too wet at the 
nwla. After the fruiting season, in late fall or early 
winter, the plant should be allowed to rest for a time 
In order to harden its wood for the next year's bloom. 
it may then be kept at a temperature of 40° to 60° 
and falrlv dry at the roots. Water should not be with- 
held entirely, however, because the plant should be 
kept In aneh condition that the foliage will not drop. 
After a period of relative Inactivity ot one or two months, 
the plant may be aet in a sunny place and given a some- 
what higher temperature, and water and liquid manure 
may be applied at the roota. It should be In bloom dur- 
ing the summer and early fall. Best results are secured 
if the roots are somewhat confined. When the plant Is 
aroall. It may be potted on from time to time; but after 
it has attained the height of Bve or six feet, it should 
not be given more root room than a small tub or a halt 
barrel. Ordinarily, It will not need repotting for several 
years at a time after It has attained this size. Some of 
the surface soil may be removed from time to time and 
frOMh soil added and liquid manure applied. Usually 
the stocks which are u'ed are grown from seeds, and 
the plants vary as peaches or apples do. Srme of the 
planU may give desirable fruit, hut the larger part of 
them wUl give trait of indifferent or evi^n Interior 
qoatity. If the beat kind of fruit Is wanted, the voung 
plants should be budded after they are well eflabllshed 
In the pots. Bods may be secured from any tree that 
bean a desirable tmlt, or they may be obtained from the 
South. 

In recent yeara the Otaheite Orange (described In 
Vol I, page rtSil has come into prominence aa a pot- 
plant. Fig. 1554. It Is a dwarf form of the common 
Orange apecies. It is undoubtedly the best form of Or- 
ange for growing in the house. The tmila are small 
and handsome, and the flowera have a pinkish tinge 
and are very fragrant. These plants will bloom and 
bear when not more than a foot high It the roots are 
■omewhat cnnflned or the plants not overpotted, Usually 
they will bloom the greater part of the rear, but, like 
most hard-wooded plants, the best results are secured 
if Ibey have a period of rest, as described above. The 
temperature for all Orannes shoold he relatively low; 
that Is. It should be the temperature of the Intermediate 



lUl. laeaneu type* of Otaii 
Top. Saknra-JIma, small, dwarf In i 
InqnalllT. Second from top, t^hlriwak' 
solid, of good qualLly, the rind tbln and 
shin or Salsomn. one of the'Vldslovi 
wacbi, also a"kld-Elove" Orange. 

Oranges, ■• Paris, On the oriental torn 
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lowai Garey,"OrttD([e Culture in Californis." San Porn - 
ctaco, 1SB2; Moore, 'Trefttlse of Orange Culture Id 
Florida, Louiaiiina and CaJifomU," Nftw York and 
Jackaonville, Third Edition, 1883; Manrille, "Practical 
Orange Culture: Iccludlng the Culture of the Orange, 
Lemon, Lime, and other citrous fruita an grown fa 
Florida," Jack BonTillc. 1883; Spalding, "The Orange: 
Ita Culture In Caltforaia," Riverside, 1885. One should 
also eonanlt Wickaon'a "California FruitB." and the pub- 
licatloDB o( the California State Board of Horticulture. 
For an account of the Oranga from the botanical 
point of Tlew, see Citrut, ^, g_ b_ 

Orahoe Cdltube IK Florida. — The foundation of 
Orange culture in Florida wag laid, it is believed, by 
the aoeidental distribution of sour Orange aeede by the 
Indians, who obtained the fruit from trees planted bj 
the Upaniards In early days, and which were probably 
grown from imported seeds. 

These sour Oranges were carried from camp to eamp, 
and the seeds thus scattered through the northern and 
central parts of peninsular Florida found congenial Bolt 
and conditions lu the open hardwood forests and live- 
oak groves of that region, and In time formed wild groves 
of great extent, always in places where more or lens 
protected from sun and radiation by towering live^ake. 
magnolias and similar trees. 

Sweet Oranges were grown Ui some extent (or family 
nse even before the civil war, but lu the absence ot 
trausportatloii facilities were considered of no oommer- 
clal value. 

Between 186S and 1870, however, the Orange trees 
along the banks of the St. John's river began to attract 
attention as a profitable InTestment, and  little later 
an enterprising hortioulturiit honght a portion of a wild 
grove In the Interior, near Orange Lake, and budded 
the tops of the sour trees to sweet varieties. The prof- 
its were prompt and large, so much so that this pioneer. 
who began with an investment of only (1,000, had a crop 
■valued at em.OOO, (or the year ot the great freeie, 
ISM-S. 

Many ot these wild groves were injured or destroyed, 
however, by the removal of the protecting live-oaks. 



1553. Tub-gfown Oranae tree. 

and being locnlod on abont the 30th parallel of latitude. 
the Oranges themaelves had to be marketed early In 
the season to avoid destroclion by frost. By ISiiO culti- 
vated grorea spread ovur all parts of Florida where 
railroad or steamboat trans portation was accessible; the 



winters for several yean prior t^ 



UM. Otahalle Oiansg In a pat. 

ISSO were almost frostless, and the rains ahnndant all 
the year round, so that the growth ot well-cultivated 

Joung groves was pbeDomenu, and the whole northern 
all of peninsular Florida gave Itself up to Orange cul- 
ture with reckless enthusiasm— It was estimated thai 
the Orange at 12 years of age would pay from 10 to 150 
percent Interest on a valuation of (100 (or each tr«e, 
and In the case of Indivldnal trees even the bigbeat 
figure was sometimes realised. 

The first check to this stale of affairs was received in 
1886, when a three days' blixiard from the northwest 
swept over the slate and cat back or at least defoliated 
all the Orange trees down to the 29th degree, and still 
further south in all but the most protected stations. 
This injury, however, waa only temporary in most casfs, 
and while much ot the crop o( I8B5-6 waa lost, there 
was no diminution In the crop of the foUowlog year. 
although the trees themselves had received an evident 
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generally not sufficient U 
destroy or seriously cripple nearly all the young groves 
north of the latitude of "Tampa, so that few, If any, new 
groves have been brought Into successful bearing north 
of that point since 1886. 

In December, 1891. a stilt more severe norihwest bill- 
iard defoliated all the trees as far south as the Uanate« 
river, and this waa followed in February by another 
similar freeze, which caught the trees covered with 
tender shoots and young foliage, with active sap. and 
killed most of them to the ground from Tampa north, 
and, moreover, so enfeebled them from the repeated 
shocks that the majority were unable to rally, and are 
to-day either dead or worthless. The loss to the Florida 
Orange InduHtry by this double treeie is reasonably 
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)0,000. 



. . e largest hitherto produced, 

and estlmatod at 6,000,000 boxes, each ot 2 ooblo feet. 
The following year about TG.OOO boxes were produced, 
all from south of the latitude ot Tampa, and the crop 
has been Increasing till that of 1900-01 is estimated at 
l.OOO.OOU boxes, 93 per cent of this coming from regions 
south ot Orange county, which Just about reverees the 
proportion observed "before the frecse." 

The following table was supplied by Mr. B. O. Painter, 
editor o( the "Florida Agrlcnlturist," after consultation 
with the ofHccrsof the Florida Fruit Exehange,aod may 
be relied on as snbstantlBUy eorrect: 
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UH-es eov.ooo 

u»»-«7i!;;;;;!!;.";!!i;!.v!;w!;i!!;h.j»!ooo 

1B8T-M 1.490,000 

U88-aD l.BW.OOO 

18W-M £.1111.000 

IWO-fll B.MO.OOO 

Uftl-« 3.781.843 

isBS^a B,«o.ooo 

ua}-M s.oss.ser 

isBt-ts epOoOpOoo (Bit.) 

i 3M-g « 100,000 

ie»7-«8 ;!"!!'.!!'.!!!!!!*! !!."!!!!!!" mfiia 

ima-iMiiV/// "//////////.'.'.'.'.'.'.'.'.'.'.'.'. 4oo!ooo 

UOO-lSOl 1,000,000 (Eat.) 

Uuijr groveB In Orange county and northirard havs 
been broo^t Into fair coDdilloD by banklnE the trunks 
with Buth duriug the winter aoaato limit the injury by 
frost, Mid if nnotbsr series of troBtless winters like 
those betweenlSTOudlSSO were to occur, these groTes, 
with others newly planted, would gain sufficient age and 
■iae to defy the ordloary frosts and make this region 
again productive. Many acres have recently Iwen 
sbeddsd over wilh stats or eaovu— usually removed In 
summer — and, thus pro- 
tected from the cold, are 
promising large returns on 
the heavy Investment re- 
quired to bnild the sheds 
—from (600 to (1,000 per 
7. t*— ^- ""■ SlK"- 1555-6. They 
yji nBWMi ^^ usnally heated daring 
,' 1  I ^^: , the coldest nights, either 
J_J/jjSSaii' '*1'^ <*P^° <Tood fires or 
stoves burning coke or 
eoal. The most extensive 
shedding operations are 
those of John B. Btetson, 
of Deland, who has 37 
acres covered, various sys- 
tems of protection being 




the high pine-land at Deland, profit has been found In 
applications of SO pouids to the tree, or 2 tons to the 
aore, but the average amount used by suocessful grow- 
ers Is 20 to 30 pounds to the tree of special brands, 
costing from (3D to (37 per ton. 

So long as the soil is not unduly depleted of humus, 
frequent cultivation Is an importaut factor In producing 
rapid growth of Orsiige trees. Aa an experiment, a seed 
was planted and hoed every day except Sundays for 
four years. It was then about the site of an average 
eight- year-old tree in the region- one celebrated for its 
fine and faat-growlng Orange groves— and boro four 
boxes of Oranges— about what would be expected from 
an eight -year-old seedling In that place. 

,Soi7ji.-The surface soils of peninsular Florida are 
almost wholly of subatirial origin— that Is, are composed 
of partieles cast np by the waves of the sea and carried 
to their prasent positions by the wind. The process 
may be observed at the present day In some places on 
the coast, for example, where a gentle slope inland from 
the beach ends In a thicket of underbrush and small 
trees. At such a place the slope abruptly ends at an 
angle of 45 degrees, and whenever a breeie blows from 
., J i__ ..... ^^ sand may 
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It haa a boaid top and cloth 
moTcd. allowinc the trees full 

The Orange has been grown on the most varied soils 
In norlda, bnt snccessful groves have been mainly on 
•high hammock* and "high pine," and the greatest 
proAt, aa a rule, has been trom the hammock groves, 
whera seedling trees came Into bearing much earlier 
than on pine-land, and both seedling and bndded trees 
produce more abundant crops. 

The Orange groves of Calltomla and Arliona ara sab- 
Jected to greater winter cold than those of Florida, bat 
Buffer comparatively little damage from It, since the 
wlnten are more uniformly cool and dry and the trees 
>ra oonnquently dormant, while the usual warmth of a 
Florida winter keeps vegetation constantly In more or 
less active growth, and hence more sensitive to sudden 
fiosta. Thus In lSM-5 not only Orange trees but peach 
and mulberry trees and old Wistaria vines— all hardy as 
far north as Canada when dormant— were frozen to the 
grooad. The mean temperature has changed little, if 
at all, daring this alternation of mild and frosty cycles 
of years; indeed, the mean of maximum and minlninm 
observation taken daily at Mount Dora. Fla., for six 
comparatively frostless years prior to 1886 was half a 
degree F. colder than the mean of six years of Injurious 
frosts subsequent to 1886. 

The Orange tree Is a gross feeder, and In the sandy 
Bolts best adapted to its culture in Florida can use to 
advantage large amounta of commercial fertilizer, pro- 
vided the ammonia is balanced by abundant potash and 
ea™ is taken to avoid an excess of crude fermentable 
materials containing nitrogen, such as cottonseed-meal 
and dried blood. 

On the moister grades of hommocli land, such, for ex- 
ample, as those bearing the fins groves near the Manatet 
river, it is conniderod nnsafe to give more than 1( 
pounds of commercial fertiliser a year, even EotheoldesI 
bearing trees, on account of its liability to produce dls 
ease; and additional sulfate of potash Is used, even 
with standard brands of fertillier rich In potash. On 



The trees and bushes form a wind-break «L,. 

the blowing of the sand towards the sea when a land 
breeie prevails. As might lie expected, the elevations 
in penlnsnlar Florida are small, the highest point of the 
peninsula being but 300 teet above the sea-level. 

The result of long ages of wind action on a soil com- 
posed wholly of fine partieles has been to assort these 
articles according to weight and sixe and other physi- 
cal characteriBticB Into innumerable patohes, Bmsit and 
great, each of which has its own peculiarities In Its re- ' 
action npon the vegetation which it bears. This makes 
the soil capabilities ot any tract of land a bewildering 
puiile to the newcomer, and the only certain clue to Ita 
solution is found in the character of the vegetation al- 
ready growing on It. Chiefly In accordance with this 
natural growth, the soils are classiQed as high ham- 
mock and low hammock, high pine and low pine, or 
aatwoods, prairies, scrubs, bays and shell-mounds. Any 
land bearing an aliundant growth of hardwood trees — 
live-oaks, hickories, magnolias, etc.. Is hammock land, 
and if not less than 3 or * feel above water Is suitable 
for Orange enltnre. The larger and denser the bard- 
wood growth the better the Orange will flourish on It. 
An elevation of 8-10 teet above water la preferable to 
The word hammock Is the aboriginal 
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e for hardwood fore 



suitable for Orange' culture; the larger the pines the 
better the land. If the pines are Intermixed with willow- 
oaks and an occasional hickory and cabbage palmetto, 
tbe land Is somclimes called half-bammock, and such 
land Is more fertile than ordinary pine land. Blackjack 
onks, on the contrary, are an Indication of poverty at 
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Tetemble the long-leaved pines. This laod is often nn- 
deriaid with batdpan a foot or two below the surface. 
Much of it is subject to overflow In the rainy months. 
and when overgrown with gallberry bushes it is useless 
for Orange culture. 

A prairie is a triicl in the flatwoods oYergrawo with 
gntm only and covered by standing water during a 
part o( each yenr. 

A scrub is a tract of white Band— often like clean 
granalated sugar— overgrown with dwarfed llve-oaiiB 



and ulher bushes, 
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1 covered with reindeer 
moss and allied lichens. It is entirely worthless for 
Orange cultare, though suited (or pineapples if richly 
and constantly fertilized. 

A bay or bayhend Is a deep accumulation of humus 
muck and peat. When drained, such lauds make the 
best vegetable gardens. 

The shell-mounds are, as their name implies, accumu- 
lations of tiie shells of marine or tresh-water mollusks. 
tntermiied with a little sand and bumus. Tbey are apt 

■applied, and although the Orange vdll grow upon them 
and produce tine, sUky-Hkinned fruit, the trees are not 
long-lived, as a rule, and seem subject to disease. The 
finest silky-skinned fnilt is rarely, if ever, produced by 
trees in vigorous health and rugged growth. 
The tendency of Orange tree* on pine laud, especially 

Is to wood growth, and the postponement of abundant 
fruiting till a great age has becu reached; this iB eB- 
pecially the case with seedling trees. The coarser the 
pine land soU in texture, the longer, as a rule, will the 
Orange tree take to reach a bearing age, nometiroes 
requiring twenty or thirty years, even with abundant 
tertiliilng. on tiie coarser sands. On the hammocks, 
seedlings fruit at a much earlier age, and budded trees 
often dwarf themselves from overbearing. 

South of the 2Tth degree of latitude there are some 
rich, red, loamy soils, while the sand consists largely of 
coral debris instead of quarts. In these aoulhem re- 
gions the Orange is supposed to flourish only upon the 

th« otherwise rich and fertile red soils. 

When not injured by frost, the Florida Orange tree is 
Immensely productive of thin-skinned delicious fruits. 
A good Florida orchard or grove Is shown In Fig. 
1557. A new tree arising from the stump of a frnicn 
tree Is shown in Fig. 1558. Many groves have been re- 
newed in this wav. 

l-arieliei, - Of the leading varieties. Homosassa 
may be taken aa the type of the flnpst seedlings origi- 
nating In Florida; other Florida seedlings have been 
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named, but the; are much alike. Jaffa and Majorca 
are typical of the best thomless foreign varietirs; the 
Washington is the only navel Orange sufficiently pri>- 
ductive to warrant planting in Florida, where none of 
the navel Oranges are as prolific as other sorts. Of the 
kid glove Orange, the Tangerine baa quite diaplaci-d 
the Mandarin In P'lorida, the brighter color of the for- 
mer always ensuring a higher market price. SalBuma 
has the merit of being earlier than the Tangerine anil 
posBibl; being hardier, hence is largely planted, thougb 
not equal in appearance or quality to the Dancy Tan- 
gerine. Of the two varieties of Rumqnat or Cherry 
Orange, the "oblong" is the best market fruit, the 
"round" being too variable In size and often too sinall. 
Tbiodobe L. Mead. 
Ahotheb View ur Osakde Cultcri in FLORiDa.— 
In primitive Orange culture the tree was a aeedhng 
from selected (ruit, and even at this time the mKJori(\ 
of bearing trees In Florida are seedlings. Seedllng^■ 
are late In coming into bearing, their fruit Is of variabli- 
quallty. and the roots of sweet Orange trees are likely 
to get the "foot-rot," or mal-di-gotKa. Therefore grow- 
ers are now more careful aa to stocks used and seldum 
plant the sweet seedling tree, but graft or bud on morr 
suitable roots. On very high land of best quality wbirh 
Is deeply drained. It is possible to raise the sweet seed- 
ling without great danger from foot-rot. As long as 
the roots are healthy the trees produce fnilt in abun- 
dance, and many growers contend that the fruit pro- 
duced, whether of Orange, lemon or pomelo, on aweel 
Orange stocks is better in quality of Juice, has leas 
"rag" and a thinner skin, and hangs on the tree la per- 

The sour Orange as a stock for other citrous trees Is 
a contestant with (he longer grown sweet Orange, and 
as it is free from gum disease, commonly called "foot- 
rot." and yields abundant crops, it Is planted on Boils 
which naturally suit It; these are low, rich lands of 
both pine and hammock. In tbe central part of Florida 
it has run wild, and grows In the open hammock woods 
where some years ago the bent thickets were budded or 
grafted to the awoet Orange, and up to ] B95 bore enor- 
mous crops of fruit. Tbe sour Orange does not do so 
well on higher land, though sometimes planted tbere, 
and will not grow at all in dry, coarse sand, where th« 
"rough lemon" manages to exist and produce frull. 

This "rough lemon" seems to be a natural hybrid 
citrus, with leaves and flowers somewhat resenbllng 
the commercial lemon and with large, round, eo«rae 



1UB. Sprout -crowD Orang* tree, 

fruit with a lemon's acidity, bnt with the sppearanee of 

Fur quickness of growth and prolific fruiting, no 
citrous tree compares with the "rough lemon " as a stock 
and growf 
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Aiioth«r prominent stonk tor citrous trees U the wild 
h»rdy Citrm trifoliala o( Japan. IC is a very tLoroy 
deeiduona tree of BOtaevhat dwarf habit, succeeding 
well on good Orange land not too dry. It inflaeoces tlie 
elon growing upon It to a great extent and causes a 
eonsiderable Increase of hardiness against cold, as well 
as earlier ripening of fniil ; the tree Itr-elf blooms very 
Iste in the spring and ripens Ita frnit comparatively 
early. In north Florida and along the Gulf coast it )■ 
now being targoly planted, worked to all varieties o 
Orange, pomelo, kumquat. etc., with more or less like 
llbood of successfnl fruition. It will probably neve 
bo wanted as a stock In localitiei free from froBts. Th< 
Orange tree is also worked to a email extent on tbi 

Orange, etc., with more or less success, as the natup 
«f the land determines. 

Propagation of these varions trees is usually ettectei 
br seed. For sweet seediinga Intended for orchan 
fdanting, the seed is carefully selected from the frul 
of Tery best qualities, and only the vigorous plants ar 
■aved ; for the nursery, to be worked by budding o 
crafting to various sorts, the seed is taken from an 
fruit available, whether good in quality or not. Th 
•eeds are squeeied out of the fruit by hand, after cut 
ting the skin, and ,not allowed to dry. The seed o 
Citrut triMiata may be dried, as it keeps longer 
without loss of vitality. 

Seed-beds are prepared by thoroughly digging and / 

■andy nature, and, unless of very good quality nst- 
srally, should bo manured slightly with composted 
■tabia manure or chemical fertilizer. Seed should be 
■own thickly on the loose soil and pressed down well 
before covering ; soil of the same light nature should 
now bo thrown evenlv over the surface to a depth of 
about an inch, and if the bed is considersbly exposed to 
the sun should be mulched lightly with straw or leaves. 
Planters usually provide a temporary shading for the 

walls, 

. . - „ ., „ e if 

only mulched, but require more attention in watering. 
After two to aix weeks, according to the warmth of the 
weather, the seedlings will appear above the surface 
and must be kept as free as possible from weeds, In- 
seets and fungous diseases. "Damping off" causes 
much trouble, and whole beds may be lost nnlesa 
sprayed in time to check the spread of this fungous 
trouble. Bordeaux mixture seems to be the best prepa- 
ration to use, allbough thorough dusting with dowers 

The seedlings at the age of all months, or say during 
the iommer rainy oeason, may be planted in nurserv 
rows, about ID i IS in. apart. Less risk of loss, how'- 
ever. rvsults when transplanting is done in midwinter 
with one-year-old plants, which at this age should be 
9-18 In. high, according to variety. Watering Is nece>- 
aary both at time of setting and occasionally afterward, 
unless rains are froqaent enough to keep the ground 
well moistened. 

Pertlllter Is used on poor soil about three ,times per 
year In the nursery, and clean tillage is a neoessity to 
prmluce healthy trees quickly. At the age of three or 
four years the seedlings are usually budded to the 
desired varieties Just before the growth cea-ies in the 
■atnmn. In spring the tops are cut off a few Inches 

strongly the first few months. Care is now essential in 
keeping down aprouls from the slock and in training 
the young bud. Host growers drive a small stake at 
each stem and tie the shoot thereto with soft twine, 
nchlng at the denlred height, 
r a full season's growth the young budded trees 
will bo well hardened and available for planting out in 
the permanent orchard during the winter months. 

Grafting the Orange, as w.^11 as all citrous trees, is 
not so ceitain a process as budding, the hardness of the 
wood and beat of a warm climate being against sucness. 
Bark-grafting, or aprlg-buddlng. is practiced on old 
atamps fairly successfully, but other forms of grafting 
nsnally tall. 
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The distance apart for standard trees should be ample, 
25-30 ft. seeming about right. Trifullata stock may be 
set closer. The land must be staked off and holes thor- 
oughly prepared some time before setting trees. It 
land Is newly cleared and somewhat acid, the soil 
thrown out of the holes may be  ---•■■ 

mixture of frvsh lime, and will 1 
to remain exposed to sun and 



by a liberal 
d If allowed 



nontha, after which it may be thrown back and the 
surface fertilized (it necessary) a week or more before 
setting treea. 

The young trees ought to be Judiolously pruned at 
the top to counterbalance loss of roots In digging, and 
part or all of the leaves may be removed If transplant- 
In additional security against loss, leas water being 
needed to eatabliah the roots. In summer, however, the 
hot sunshine makes it advisable to leave on some 
foliage to avoid burning or scalding. Winter trans- 
planting is preferable in almost every case. 

After I rana planting, the treea will be greatly beneHted 
by a mulching of straw, leaves, or trash, wbioh will 

humus to the soil. Fertlliier during the first years may 
not be needed if the natural soil is rich, but by the time 
fruiting commences some elements will probably be 
needed. If the grower Is undecided as to whsl bis soil 

a suggestion. Potash, phosphoric acid and nitrogen are 

in mixing chemical tertiliiers may be readily varied to 
Huil each particular orchard. The fertilizer may be 
purchaxed ready mixed, or the grower by care and study 
can make his own mixtures, buying tbe various ingre- 
dients to beat advantage. Sulfate of potash, bone- 
black, and sulfate of ammonia are safe and favorite 
chemicals for all eltroas trees. Fertllliing la uaually 
done in December and again in May or June; Boroe- 

tumn to properly fill out the fruit. 

Cultivation has been for some years along the same 
linea : light plowing about the time of the winter fertil- 
izing followed by thorough harrowing all through ue 
spring and early summer, keeping weeds and grass well 
under, and conserving the moisture through the spring 
drought. After tbe rains settle down in enmcKt, all cnl- 
tivatlon Is suspended and the orchard is sown to various 
soil -enriching forage -plants, or allowed to develop crab- 
gross. The abundant foliage of the forage-ptanta keeps 
the ground coolerand renders the treeless liable toacald 
during extremes of heat and moisture ; the forage may 
be cat and cured far hay. but when so doing a return of 
such loss ought to be made to tbe orchard, to some ex- 
tent, from the ham lots, or in applications of mulching 
or leaf-mold. At all events the orchard should be 
mowed previous to the time of fruit -gathering. 

Since tlie destructive freezes of 1894-95 and the fol- 
lowing three cold winters, growers in the upper portion 
of Florida have used various forms of protection against 
frost, for Orange trees. The most general work along 
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thU line t»s been tbe bAnking of tree-trunkB with soil 
up to a beifcbt oF 1-4 ft., which in the event of freeitng 
cftrrieii the budded Btem sftfely tbrougb tbe winter aod 
UTes coDBlderkble growth. This la ouly a mokeBhift, 
bowever, to preserve tbe budded variety *nd does not 

Srotect the top or bearing part of the tree, ao that many 
>miB of tents for eoverlng the whole tree have been 
devised, with beating apparatus. Sheda have also been 
made with tight wails, covering large areas of trees and 
having either slatted or movable roofs; during aevere 
cold, open fires, aided hy the high walla, keep the 
temperature above the freeilng point. There la al»o 
e poaalbllity of warming the air by means of sprays 
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set closer and kept at the very highest state of growth, 
removing crowded trees from time to time aa it may be 
expedient. 

The gathering of tbe Orange crop may proceed some- 
what at tho will of the owner; picking, of course, pro- 
ceeds with the ripening of tbe different varietien, tbe 
early sorts being Ot to gather In Oi'.loher, weeks or 
months before medium and late ripening sorts: all 
varieties will keep In perfection for several weeks while 
banglDg on the trees. 

The fruit from all citrous trees should be cut off, and 
never pulled, as a rough treatment would cause early 
decay. Packing la carried on qnite uniformly in a 
great degree of perfection through all the Orange sec- 
tions of the country: the main essentials to suecess 
are a slight wilting of tbe (ruit (two or three days), 
and a Arm, but not extreme degree of pressure, In each 
pnckage. E. N. Reabonib. 

OramOkC [TT.TL'RE IN THE HiBSiBSiPPi Delta.— Krom the 
early settlement of Louisiana to the proaeut day Orange 
culture bas received attention in tbe lower Mlssiaslppl 
valley. Until recently the seeds of sweet Oranges were 
planted and the young trees tianaplanted in and around 
the yarda and gardens. No extensive grosea were grown 
until after the close of the civil war. At Brst groves of 
seedling trees only were planted and these proved ex- 
ceedingly profitable up to the very ootd spell of 1895, 
which destroyed nearly eveiy one In the state. In the 

budding the choice varieties of sweet Oranges on various 
kinds of Btocka, and many of the experiments demon- 
strated the power of resisting the cold by certain kinds 
ot Btocka, notably the C>7r»ir tritoliata. Accordingly 
many of the old groves and a number ot new ones 
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down to 15° P. In Kew Orleans, It was found that tha 
combination of the hardy Japanese varieties upon tbe 
Cilms tri/oliata alone withstood the cold. This experi- 
ence eauaed an adoption ot tbe Citrus trifoliafa as tfaa 
chief stock for future groves. Accordingly nearly all ot 
the groves planted since that time have been with this 

But there Is a frost limit beyond which this combina- 
tion la deatroyed. Thla waa evidenced by the unprece- 
dented treeie of February, 1899, which again destroyed 
nearly every grove in the stale. Since that lime Orange 

elauting has made very alow progress, and only a few 
irge groves are to-day lo be found in tbe state. The 

may be expected at an early day. The budded trees 
bear early and yield profitable returns In three to five 
years after being transplanted in Che grove. The city 
of New Orleans furnishes a home market for all that 
can be raised, and the Louisiana Orange Is about one 
month ahead of those of Florida and sevenil months ahexl 
of California in ripening, and, therefore, reachea tho 
market when, on account of scarcity, good prleee prevail. 
These tacts, coupled with the readily productive sail. 
requiring no fertilisers, and the abundant rainfall, dis- 
pensing with irrigation, make Orange culture exceed- 
ingly profitable in Louisiana, and the only drawback is 
an occasional billiard from the northwest, which drives 
gulf-ward tbe usually batmy climate and temporarily 
chills the groves. At rare Intervals these hllsiords are 



o IntouH 



ruit. 



graves against these destructive 
iiuBLB IB lu-unj luB "burning question 'with the Orange 
growers. Flooding the orchard with water from the 
river upon the approach of a freeze has been practiced 
upon a large scale wlChouC complete success. 

The practice of banking the tree— piling the soil around 
the stem to a height of a tew (eet (Fig. 1560)-on the 
approach of a bllizard whose intensity and time of comlBS 
are usually predicted by the government weather bureau, 
U now almost universally adapted as the best protection 
against eieessive cold. Thin banking retains vltalitylnthe 
main trunk, and while the outer limbs are killed young 
sboota will start from the tree when the soil Is removed 
and spring advances. This practice gives only partial 
protection. The tree is virtually destroyed, but new 
shoots from the protected trunk will soon appear anil 
In a year or two the tree has resumed shape and la ready 
to bear a crop. The crop for the ensuing year or yearn 
is destroyed, but by skilful care the grower la enabled 
to secure a renewed plantation qnicklv. 

The sweet, tbe sour, the Mandarin (Fig. IS59I, 
Tangerine and Satsuma, the Shaddock, the grmpe- 
frult, the Kumquat and the trlfoliata, are all 
grown quite largely In Louisiana. Tbe Uyrtle 
and the Otohelte are occasionally found as orna- 
mental trees. 

The Orange Is grown In this state directly 
from seed and from buds. Budding is done at 
any time ot the year from early spring to late 
fail. When performed In the fall, tbe buds re- 
main dormant through the winter. The varloDs 
stocks have particular merits for special soils 
and otber conditions, and several kinds are used, 
as already said; but when tbe chief obstacle 
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were planted in budded stocks, using thi 
lecled trees ot sweet Oranges and estali 
upon the Cilrin Iri'oliala. 

Budded stock has thus entirely anpcraedf 
Mngs. The sour Orange, tbe bitter-sweet 
rough lemons, the grape-fruit or pomelo 
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Citrui Iritoliala or sour Orange. When tbe young 
trees are one to two years old they are shield-budded 
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The soil ot the grove is Ihoroughly prepared and pul- 

(ervals of 20 to 40 feet apart both ways, and the grove Is 
rultivsted nntll the trees are large enough to shade the 
ground. After that only the weeds and bushes are kepi 
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down. Ltte uid early rultlrMloD of an Orange ffrove 
Is uiually discouraged as having a tendency to Induce a 
loo luxuriant, sappy growtb, wbleh may be injured by 
■Dbsequent frosts. The cultivation la usually per- 
formed witb light plows or suitable caltlvaton. 

Id three yean after a xrove la planted the trees 
ahoold begin to bear, increaalng ite products every year 
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thereatler and becoming exceedingly profitable at 5 to G 
yean. It has been found best here Co head the Orange 
tree low, and prone it only for sbape and comfort. Ei- 

Wben ripe, the Oranges are gathered by hand from 
ladden, assorted and packed in boxes or barrels and 
shipped to New Orleans. Before the late eice]'slTe 
cold the crop of the slate was estimated at (00,000 
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A fertlliier containing 50 pounds nitrogen, 50 pounds 
potash, and 23 pounds phosphoric acid per acre is the 
one QBualiy recommended In this state. It <• ■""•IW 
applied InUarchor April. The following Tai 
been grown in this state, which, for conve 
ber« dirlded into three classes : first, earl) 
- ---■ --■■--; third, late. 



Of lb 



t first cl 



Baacb Nos. 1 and 2, Boone Early, Braili- 
ian, Cenlennlal, Earlv Oblong, Foster, 
Bomopassa, Nanparell, Parson Brown, 
Peerless, Pride ot Ualta, and Wbitsiter, of 
thes*e<'tTarietles: and tbeSatauma (Fig. 
1561) and Hanilann, of the dulcls type. In 
the second class are Acapuico. Baldwin 
Nos. 1. 2 and 4; Beach No. 3, Bessie, vs. 
rietiea of Blood Orange, Circassian, Cun- 
ningham, Dulclsslma, Exquisite, Jaffa, 
Joppa, Magnum Bonum, Majorca, Mad- 
ame' s Vinous, TarieticH of Navel Orange, 
Old Vini. Kt. Michael, Portugal, Prata, 
Queen, Ruby, Sciecta. Star Calyx, Stark 
Sft^less, Sweet Seville, Tahiti and Trav- 
eler, of the sweet Orange, and Tangerine, 
of the duleis type. The third class-late 
maturing varieties — which are unpop- 
alar here on account of danger of frost 
during winter, are Acis, Beach Nos. 1 
and 5, Dorr, DoRol, Uigley Late, Lamb 
Summer. Long, Ualtese Oval, UediCerra- 
nean Sweet, Uott, Pineapple, Rio, Rivers 
Late, Simms Summer. Hart Tiirdif, ami 
White, of the sweet, and King, of llii' 



OsAHOia IH CauroKNU (Fig. 1562). -In 1769 the 
Franciscans moved northward into what is now known 
as California, in connection with the Missions whteh 
they established they planted gardens and orchards, 
and the Hrst Orange trees planted were from seeds, 
cuttings, or plants introduced by these worth; and 
thrifty padres. 

The Missions were scattered over a wide range of 
country, as far up as Sonoma, some fifty miles north 
of San Pranciaoo. The planting and care of orchards of 
both citrous and deciduous fruits was encouraged, but 
after the secuiarliation of the HlsaioDs, in 1834, interest 
waned and they were neglected, so that in 1S4S Fremont 
wrote of them that "little remains of the orchards that 
were kept In high cultivation at the Ulsslons. • • • 
Fertile valleys ore overgrown with wild mustard: vine- 

At the Mission San Qabrlei, In what is now Los Ange- 
les county, were the most extensive orchards; and it 
was se years aflerwanls that the seed of an Acapuico 
Orange was planted at Sacramento, and four years later 
transplanted to Bidwell'B Bar in Butte county, in tha 
northern part of the state, and more than five hundred 
miles from the locality selected by tlie Mission Fathers 
for their first plantings. 

While the climate of California, from Ban Diego in tha 
south to Shasta in the north, Is more or less suited to 
the Orange, and there are localities especially well 
adapted to Its culture, there are some regions in the 
coast range as well as in the Sierra Nevada mountains 
where the low winter temperature prohibits Its growth. 
The question ot soil also enters largely into this prob- 
lem, anil considerable special knowledge is required in 
order to make a judicious selection. 

m. .1 — portion of tha state was first selected as 

_ 1... .. — sbout 1890 every year has 
ind extension of the Orange 
belt. The business did not assume any commercial im- 
portance tin 1880, when, and for some years afterwards, 
Orange groves were planted with feverish haste, eonse- 
qnent upon the enormous prices obtained for the product. 
As a natural outcome thousands of Inferior trees were 
set out, unsuitable varieties In unsuitable localities, and 
seedlings which were of little value. The nurserymen 
could not grow stock fast enough, and the stock was 
often Ixinght a year in advance. In a few years, however. 
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n both in the round and the ob- 
long. A dosen or more varirlles of the pomelo are also 
grown,whllea few Tarietlea of the sour Orange and shad, 
dock are occasionally to be found. ^■. c. Stubbs. 



Orange culture became better understood, until in 1H99 
the rttiims made by the county assessors showed an acre- 
age inOmngetrees alone, not Including lemons, of 35,000, 
or 3.u00;aoa trecH. nearly half of which were In bearing. 
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The foot-hill region of the Sierras was soon found to 
be capable of producing fine Oranges, notably in Placer 
county; later on in Kern, Tulare, and Fresno counties, 
and in the whole of the Sacramento and San Joaquin 
valleys were found large areas where Oranges could be 
grown as fine as those in southern California, and in 
some instances they were found to ripen earlier. 

In some places, notably about Oroville in Butte 
county, near the extreme northern part of the Sacra- 
mento valley, the citrous industry thrives, side by side 
with gold -mining. The red, mineral lands, with abun- 
dance of water carried in ditches from the high moun- 
tains, grow to perfection the Washington Navel and 
other Oranges. 

Though the temperature of the g^reat San Joaquin 
valley is lower in winter than at points nearer the coast, 
the summers are warmer, and the Orange thrives in the 
sunshine, away from the coast fog, and the trees are 
healthier and less affected by scale insects. 

The so-called ** thermal belt " comprises some 1,500,000 
acres of land adapted to the cultivation of the Orange 
commercially, and in every part of California, with ex- 
ceptions above noted, Oranges may be grown in a small 
way, to satisfy the taste and embellish the home 
surroundings. This ^belt^ runs from San Diego to 
Tehama, and is nearly 700 miles long, and from two or 
three to twenty -five miles wide. Its altitude does not 
exceed 1,800 feet above sea-level, and from that down 
to 30 feet. 

Orange seedlings were grown mostly from seed of 
imported Tahiti Oranges, and later from miscellaneous 
seed from any varieties. Seed from the Florida Sour 
stock has been largely used, but does not give general 
satisfaction. The young plants are budded in the nur- 
sery at two years old, and transplanted one or two years 
later to the orchard. Very many large, old trees have 
been ** worked over," because the variety was found to 
be unprofitable. There are several ways of doing this, 
perhaps the most successful being to cut back the top of 
the tree, and to bud into the young shoots that will grow 
as a result of this cutting. In three years the old tree will 
have a new top, frequently with a good crop of fruit. 

The Orange is a gross feeder, throwing out many and 
widely-spreading roots, and for this reason, though the 
soil may be naturally rich, it is necessary that it be 
plentifully supplied with fertilizers as well as water. 
This is done systeraaticall}' and regularly, the trees be- 
ing irrigated not less than once a month through the 
summer by means of shallow furrows opened by the 
plow on either side of the row. 

The varieties considered most valuable for market are 
Washington Navel, Paper-rind, St. Michael, Malta Blood, 
Jaffa, Mediterranean Sweet, Parson Brown, Homosassa, 
and some of the Tangerine varieties. Of all these the 
Washlng^n Navel is by far the most valuable. The first 
trees were imported from Brazil by William Saunders, 
of Washington, D. C, in 1870, and by him sent from 
there to California in 1873. The fruit is seedless, which 
adds to its value. Oranges are cut from the tree with 
small shears in preference to being pulled. After they 
have been kept in the packing-house for a few days to 
allow the rind to shrink, they are graded and packed in 
the regulation case, which is ll>^x 11)^x26 inches. 
This work is done with the utmost care, and by exper- 
ienced, skilled hands. 

The output of Oranges from California, for the last two 
seasons (1897-8 and 1898-9), has reached the enormous 
amount for each season of 14,000 car loads, or 4,000,000 
boxes, representing a value of about $6,000,000, f. o. b. 
Oallfomia. Leonard Coates. 

OBAHOE, 08A0E. See Toxylon. 

OBANGE BOOT. Same as Oolden Seal, fftfdrastis 
Canadensis, 

OBCHABD. In America the word Orchard is used 
for any laid-out plantation of fruit trees. It is not ap- 
plied to bush-fruit plantations, as it is sometimes in 
England. The Orchard is apart of every typical Ameri- 
can homestead, although it may be of very small extent. 
The universal Orchard, except in the warmest parts, is 
the apple Orchard ; pears and plums are probably next 
in domestic importance. Consult Pomology. 



OBGHABD OBA88. Daetylia glomerata, 

OBGHABD HOUSE, a name frequently used in Eng- 
land for glasshouses devoted to fruit trees. Consult the 
article on Forcing of Fruits, p. 598 (Vol. II.) of this 
work. 

OBGHID. The Orchids are perennial herbs distin- 
guished from other monocotyledons by the union of the 
stamens and pistils with the floral axis, forming & 
unilateral colunm. With the exception of the Cypri- 
pedineaB only 1 anther and 2 stigmas are fertile; in 
the CypripedineiB 2 anthers and all 3 stigmas are 
fertile. The nearest relatives of the Orchids are the 
Scitaminaceae. The Orchids form a vast group of plants 
(about 10,000 species) which, on account of the unusual 
transformation of their flowers, their strange shapes 
and glowing colors, and their varied adaptations for 
securing cross -pollination, are amongst the most fasci- 
nating of all families of plants. 

Part I. Popui*ar Aocoxjnt op Orchids. 

The peculiar interest which attaches to Orchids is due, 
in a great measure, to the endless variation of the 
flowers. Few Orchids not in flower are remarkable for 
their beauty. The barren canes of Dendrobium or the 
shriveled leafless pseudobulbs of Pleione are curious 
but scarcely beautiful. In many groups the color of the 
flower is of secondary importance. Many of the highly 
prized Cypripediums have only modest colors, while 
some cacti have brilliantly colored and lasting flowers, 
yet these have not become general favorites. 

The great variety of the Orchid flower is produced, 
not by the creation of new organs, but, as everywhere 
else in nature, by the modification of parts already 
existing. The general plan of the Orchid blossom is like 
that of most of the flowering monocotyledons, as, for 
example, the lily. 

The Sepals.— Ot all the floral organs the sepals are 
usually least modified. They can be easily recognized. 
In some cases, however, they are sufficiently modified to 
change the appearance of the flower. Often the lower 
pair are more or less or entirely united (Oncidium, 
Cypripedium). In Masdevallia all the sepals are united 
into a short tube and then expand into blades terminat- 
ing in long curious tails. 

The Petals.— Ot the second whorl of floral organs two 
only are generally petal-like, the third being trans- 
formed into the labellum. The two similar petals usually 
resemble the dorsal sepal. This resemblance is often 
carried out to a striking degree, which is most remark- 
able in cases in which these organs are unusually modi- 
fied {Oncidium Papilio). Some peculiar modifications 
of the petals exist. In Selenipedium eaudatum{Fig.\!yGi\) 
they are elongated to an almost ludicrous extent, often 
attaining a length of three feet. In this species peloric 
fiowers occur in which the third petal or lip is also 
petal-like {Uropedium Idndeni). In many other in- 
stances the petals differ greatly in size and form from 
the sepals (Bullophyllum, Masdevallia). 

The Labellum,— The form or type of the flower 
depends greatly on the character of the labellum. This 
is the most wonderful and most modified of all the 
floral organs. It is often the most conspicuous part of 
the flower and is of the greatest importance to the 
plants, as Darwin has shown, in attracting insects and 
guiding them to the nectar, and hence to the pollen and 
stigmas of the plants. In Cypripedium and related 
genera the lip has the form of a sac often compared to 
a shoe, as the name Lady's Slipper indicates. The sides 
of the sac are folded inward, surrounding the column in 
such a way that an insect which has entered the label- 
lum must crawl out through a narrow opening near the 
anther, which is thus brushed. Some of the pollen 
adhering to the body of the insect is thus carried to the 
stigrma of another flower. 

One of the most common forms which the labellum 
assumes is that of a trumpet-like tube inclosing the 
column. The front portion is expanded into a large, 
variously-shaped blade, which is often of a deeper eolor 
than the rest of the flower. The color becomes more 
intense toward the tube or throat of the labellum, which 
is further ornamented by ridges, crests, and markings, 
all of which serve to guide insects to the poUen masses 



ORCHID 

knd stlgoiu. The Immpet form af the lip Is ohantcter 
liUc of manir of the most beautiful South AraericsD 
Oreblda, M SobnL[&, Lnlia, Caltleya. etc. Id other 
gcner* the labellum Is variously tnodifled. Sometimes 
it i> anuJl and petal-like, sometlaiea greatly expaoded, 
furming (be most conapieuoua part of the flower {On- 
tidiumtignHum.Odontvglo^aum iiondtaborouffhianumi. 
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In other Instance! it Is almoat Indescribably tnuisfonned 
(SUohopea. GoDgoral. 

In nearly all cases the labellum Is provided with raised 
lines, crests, and markings tor guiding the Insectii. In 
manj genera the base U produced Into a sac or spur, 
wblch secretes honey, or whose walls contain Juices 
which are souRht by insects. In the curious MadsKaecar 
Orebld. JiHTr-iFtun tetqviptdalt, the 
airtonlshlng lena 

Tk» kdbit of 
of the flowers themselves. It is dependent upon the 
■node of life of the plants, which, in this respect, may 
be divided Into three classes, — saprophytes, epiphytes, 
■nd terrestrial Orehida. True parasites are not known 
to occur Id thin family. 

ne Mapropkglie Ortfiidi are the most rednced forms, 
d«Told of ehloiophyll. and depending for their carbon 
food upon the organic matter of the hninus In which 
tbey grow. The sabterranean stem or rhiioroe connlefs 
of a much-knotted coral -like mass which takes the plare 
of rootB. In most species the rfaliome has been found 



to be Invested with a f u _ 

matter of the humus is absorbed and transturmeil 
compounds available tfl the plant. Tbe annual shoot Is 
a brownish or yellowish stem bearing a ft^n scales and a 
simple terminal inflorescence. Few, if any, of these 
plants are succcHBtully cultivated, as It seems Impos- 
sible to reproduce all Uie natural conditions. Common 
examples are the Korth American Coral lorhiias. 

The epipkylie Orehidt exhibit the mOKt varied forma. 
These inhabit branches of trees, dead trunks, and often 
barren rocka in exposed places. They grow, without 
exception, In tropical or subtropical countries where a 
part of the year is unfavorable to growth. As a result 
uf this, they have developed special food reservoirs, 
psondobulbs, ttrminatlng each season's growth. In this 
group there are comparatively few plants of attractive 
habit. They are getl(^rally dKvoid of graceful foliage, 
each pseudobulb bearing a few sIlIT, leathery leaves. Tbe 
older paeudubulba become nhrlvelcdand leafless, detract- 
ing from the appearance of tbe plants, and In Pleione tbe 
plants arc entirety leaflens at the flowering time. Jn 
some of these, however, the pseudobulbs are numerous 
and closely crowded, and retain their folisge, making 
plants of neat, compact habit (Ctplogyne, Miltonia). 

most stately Oivhids of the tropics as well as mo»t of 
the Orchids of the temperate lone (Habenaria, Orchis, 
etc.). Many of these are ornamental even when not in 
flower. The species ot Sobralia are noted for their tall. 
reed-Uke stems well clothed with graceful folisge. In 
the tropics they often form dense thickets from 6-12 ft. 
in height. Host of tbe species of Selenlpedium also 
have luxuriant foliage, which Is anractive at all limes. 

Foliage Flanti. -The PhysurcB, a small group of 
Orchids distributed In tropical Asia and the Malay 
Islands, with a few spe- 
cies In Africa and North 
America, are remarkable 6 
for their beautifully 
variegated leaves (Phy- 
Hurus, AnipctochUos). 
The plants themselves 
are usually small, with 
tbe habit of Ooodyera, a 
North American repre- 
sentative of the group. 
Variegated or mottled 
leaves occur also in 
some other groups (Cy- 
pripedinm, PhatwDopsls, 
and Oncidium). 

Hiilorieal Slcitck. - 
Species of Orchids have I 
been known to botanists, 
the first plants were Introdu 
Into hothouses scarcely ovt 
centurf ago. Planla were r 
by missionaries and oSli 

In m\,BI»tia vtrtfunda 
received In England from 
West Indies. In 1789, Com 
(lore Qardner sent plants of J 
dindrun fragrani from 
woods of Jamaica. One 
these flowered (wo years a 
and was the flrst Orchid flgi 
In the "Botanical Uagail , 
plate 152, as S. coehltalvtn. 
P/iaiut grandirolini had been 
lntn>duced nine years before 



le Vanilla 
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In EngUs 
1807 Uortyn's edition of Mil- 
ler's "GardenerB' Dictionary" 
enumerated 124 Orchids. 

At flrst the wants of thexe 
plants were little undcrstooil, 
and many perished from Irra- 

and their natural climatic co 
known the plants were treated 
requlremenls. 
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The middle part of this century is remarkable for the 
great number of new and striking kinds of Orchids dis- 
covered. Immense sums were paid for single new plants. 
The fabulous prices paid for novelties caused collectors 
to scour every part of the tropics , risking their lives in 




1565. Vanda. an example of monopodial growth 

in Orchids. 

the mountains, jangles and fever-haunted swamps in 
search of these wondrous plants. At the present time 
collectors are still engaged in searching the tropics, but 
striking novelties are rarely introduced. Large quanti- 
ties of Orchids are annually imported to replenish north- 
em hothouses. It is probable that large sums for single 
plants have been paid more frequently for Orchids than 
for any other class of plants. A thousand dollars for a 
unique plant is perhaps paid less frequently nowadays 
than in the middle of the century. Nevertheless the 
interest in Orchids is not decliuing. On the contrary, the 
love for Orchids is becoming more widespread. There 
never has been any distinct Orchid craze followed by a 
severe reaction, as in the case of the tulip, dahlia, zinnia, 
camellia, etc., but the interest has gradually extended 
and is likely always to increase steadily. 

Cut- Flowers.— The use of Orchids as cut-flowers is 
slowly becoming more and more general. Many kinds 
are easily cultivated with general florists' plants and are 
thus becoming widespread in cultivation (Cypripedium, 
Cattleya, Laeilia). As yet none of the Orchids can be 
regarded as florists' flowers in the same sense as rones 
and carnations. Their use is mostly restricted to special 
purposes, although they are gaining in popularity. Cat- 
tleya, Cypripedium and Dendrobium are, perhaps, the 
only genera listed in the wholesale market during mid- 
winter. The wonderful keeping qualities of Orchids as 
cut-flowers are well known. An Orchid flower loses its 
beauty within a few hours after fertilization. 

Orchid JBtybrids.— One of the most fascinating phases 
of Orchid culture is the production of hybrids. By 
crossing of different species and even genera numerous 
new Orchids have been produced, many of which are 
superior to the natural species. In some genera the 
hybrids now far outnumber the original species, notably 
LaBliocattleya. 

A large and special literature on Orchids has grown 
up. Magniflcent periodicals, with descriptions and 
colored plates, have been entirely devoted to Orchids. 
Notable among these are "Lindenia," Ghent, 1895 and 
continuing; *^Reichenbachia," published by Sander. 



*«The Orchid Album,** by R. Warner and B. S. WiUlams, 
London, 1882-96; «L'OrchidophUe," Paris, 1881-1883, 
and the <* Orchid Review," London, 1893 and continuing, 
are more popular journals devoted to Orchids. Among 
the larger monog^^phs are Bateman's *^The OrehidaeeA 
of Mesdco and Guatemala," and *<A Monograph of Odon- 
toglossum," by the same author. Many plates and 
descriptions of Orchids occur in the ** Botanical Maga- 
zine" and in the "Botanical Register." Many of Reicb- 
enbach's new species were described in the *^ Gardener* s 
Chronicle." Among the manuals which have appeared 
are ** A Manual of Orchidaceous Plants Cultivated under 
Glass in Great Britain," by A. H. Kent, issued in parts 
by James Veitch and Sons, and "Orchids: Their Culture 
and Management," by W. Watson. No comprehensive 
American work has as yet appeared. A list of all known 
hybrids, however, is given by Geo. Hansen, "The Or- 
chid Hybrids," 1895, including flrst supplement; second 
supplement, 1897. This is an American work. 

Species in the American Trade.— Orchids are mostly 
advertised in special catalogues. All the names found 
in the catalogues of Wm. Mathews (1890), John Haul 
(189^^), Pitcher & Manda (1895), and Siebrecht 4k 
Wadley are accounted for in this Cyclopedia so far as 
possible. Some catalogues of European dealers who 
nave American agents— as Sander & Co.— are included. 
The Mathews collection has fewer species now than in 
1890, but it is larger in a general collection of commer- 
cial kinds. The collections of Saul and of Pitcher & 
Manda are dispersed, and many of the rarer and more 
dii&cult subjects have doubtless perished. In the na- 
ture of the case it is impossible to determine at any 
given time what species of Orchids are cultivated in 
America. The gjeat private collections contain many 
rare kinds imported through foreign dealers. Muiy 
species which are known to be cultivated by American 
amateurs, have been included in this work, althiough the 
species are not listed in American catalogues. 

Part II. Botanical Account of Obchids. 

All Orchids are perennial herbs which increase in one 
of two ways. The simplest form which the vegetative 
axis may assume is that of a monopodial stem whieh 
increases by the continual growth of the terminal bud. 
Monopodial stems occur in Angrncum, Vanda (Fig. 
1505), Phalenopsis, etc. Lateral branches may be 
formed, but they do not interrupt the growth of the 
main axis, and never exceed it in length. The growth 
may be interrupted by a period of rest, but this is not 
manifested on the stem by the formation of scales, etc. 




1S66. Dendrobium ; a sympodial Orchid with 
lateral flower shoots. 

The dark and light iMirts. a a and h b, represent each 
the growth of one shoot. 

All the leaves are similar. The inflorescence consists 
of a separate axillary branch bearing bracts and flowers. 
In the greater number of Orchids the terminal bud 
ceases to grow at the end of the season, either terminat- 
ing in the inflorescence or blindly. The new growth 



It 1b kaown tu the rhliome. Later 
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Ib oontianed by an ailllBry bad origtoatliig in tbe axil of 
one of the leare*. The whole plant Is thUB baiit np 
«t braneboB sjinpodiaUy nnltod. The lower part of 
' ** - 1 -  - Qgff^^ 2( first and bean only Bcales- 

) apex tomi 

portion of the stem beeomea thkkened lata a food 
merrolr known %a a pseudobulb. The pieudobnlb 
itoelf may consist ot sevoral Internodes, as in Lnlia, 
Cattleya. It Is then elotbed with leaves, at least when 
yoong, and bears the scan of tbe fallen leaves. In 
other oases only a elnfcle Intemode la thlekened. This 

The new shoot which oontinues the growth of tbe plant 
aiiws Id the axil of one of the scales below the pseudo- 
balb. The manner ot growth is shown in Figs. Ififi6 and 
IStiT, In which the parts marked a a and 6 b, respectively, 
rapresent the growth of a branch with Its basal portion 
or rtilMme and the terrofnsl portion or psendobalb. In 
the terrestrial Orchids pseudobulbs are usually not 
formed and the erect pottlon la a long or short stem 
clothed with leaves |Sobralla, Selenipedlnm). The tn- 
ttoreaeenee la either axillary (Dendrobinm, Pig. 1566) 
ortenniDal (Cattleya, Fig. 1S6T}. 

The habit of tbe plants depends In a (mat measure 
npoD the rhiiome. When this Is long the plants are 
looas and itrBfcgllng. and whan It is short they are coiD- 
pact In habit. In some the rhlaome becomes subeiect or 
eUmblag (species of Lycule). 
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stigmas, separating them from the anther-bed. Id the 
Lellinen its lower surface Is still contlnnons with the 
Btigmatlc aurfsee (Figs. 1570, A, B,r). The principal 
function ot the rostellum U the secretion of a viscid 
fluid, by msaus of which 
the pollen masses " - 

Insects visiting tl 




1W7. Cattleya. 
Tte U(ht and shaded parts, a a and bb.r, 
one fear's growth. 

Th* Onhld ftowtr exhibits perhaps the greatest 

BpeelalliatioQ and adaptation found anywhere in the 

vegetable kingdom. The 2 outer whorls of floral organs, 

the sepali and petals, have been aufBclently described. 

In the monocotyledons there are normally present 2 

whorls of stamens. In tbe Orchlda only 1 or 2 of these 

the Uonandrn (Cyprlpedlnm, etc.) the 

T whorl Is developed into a wing- 

---1,15C9,»(). The eimilar sta- 



The anther lies above the rostellnin, within a depres- 
sion or anther-bed (Fig. 15T0, a). Its cells vary from 
2-4 or S. Id nearly all the Orchids the pollen coheres 
In masses or polUnla (Fig. 1570, jj), the number of 
pollen masses corresponding to tbe number ot anther 
oells. Often tbe viscid substance uniting the pollen 
gridns is prolonged into a stalk (caudlcle), which ex- 
tends beyond the anther and comes Into contact with 
the viscid substance secreted by the rostellum, which 
forms an adhesive disk by means ot which the pottlnla 
become attached to iuseeta. In many Orchids tbe outer 
layer ot the rostellum Itself separates by a dissolution 
of the underlying cells, and thus forms a stalk (stipe), 
which becomes attached to the pollinia by means of tbe 
product of the dissolved cells. Whatever Its origin, 
the stalk, with its viscid disk, forms one of the most 
important parts of tbe mechanism by means ot which 
pollen 1b transported from flower to flower, insuring 
cross -pollination of the group. Tbe details of the 
mechanism by whieh this la accomplished have been 
beautifully explalued by Darwin in his classical work, 
"Tbe VariouB Contrivances by which Orchids are Fer- 
tilised by Insects." 

The relation of tbe parts of the flower to one another 
Is often greatly chan^d by the peculiar growth of (he 
floral axis. This Is convex in the very young stageH of 
development, but it soon becomes cup-like and finally 
tubular. Inclosing the ovary. Special lateral outgrowth a 



n (Pigs. 1 
mens of the Inner whorl ai . . , 

I on each side of the staminodium (Figs. 15G8, 1569, a). 
Id all the other Orchids, except Id abnormal cases, only 
the odd stamen of the outer whorl Is fertile, bearing an 
anther situated at the top ot (he column (Fig. 1670, a). 
The similar two of tbe inner whorl are developed as 
ataminodla, forming the sides of the cllnandrum or 
antber-bed. Often they an developed Into cnsts or pan 
on the column. Traces of the other stamens are rarely 
tonnd in the flower. Compan Figs, 642-644, Vol. I. 

Tbe 3 pistils are developed Id Cyprlpedium and a tew 
related genen. In these the stigma is clearly 3-lobed, 
ahowingthe union of 3 pistils (Figs. 1568, 1569, a). In 
most ol: the other genera only 2 ot the stigmas an 
receptive, the third being developed Into the curious 
TOstelliun. In some cases tbe stigmatlc surfaces are 
ronfluent into one, while In othere Ihey remain more or 
i-«B distinct. Genenlly Ibey appear as flat surfaces 
often sunken in a depns!<inn In the column (Lipllineie, 
Fig. 1570, », and many others). In a few cb-pb tbe 
■llgmaa an man or less elevated on stalkn (Hahena- 
rlil. In Sophronltls they extend partially along two 
wlng-lihe pnjeetlons of the column. 

Hie odd pistil, the rostellum. Is situated above the 
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near the top of tho ovary form the "fool" of the column 
found In many orchids (Pescatoria, Phalus). When the 
foot is pnKCnt the labellnm is attached to its apex, and 
often the sepals are decnrrent upon it, forming a men- 



turn. In nearly all Orchids the itlgiQBS and anther are 
carried ap by an eloDKation of the floral ails, to which 
In Utit inaloQco the name " column " Is applied. In Goa- 
cora the petals and dorsal sepal are carried far airay 

Tlip fruit of Orchids is a dry capsule requiring a long 
time to ripen, so that if an Orchid is (ertiliied during 

the neit wet season. Very few fleshy fruits occur la 

meroDB, Uius compeo sating, perhaps, tor the uncrr- 
tainty of furtlllsation. 

The Orchids are diatributed oyer the entire world, 
They are most numerguB In the tropics, becoming rare 
In the cold lonea. They are chiefly collected in three 
reeions, the South American region embracing Heiico. 
South America and the neighboring islands. Most of 
the large genera are found in this region | Bpidendrani, 
Pleurothftllis, Oneldlura. Odontoglossura, etc.). The 
second 1 



ia, is 



h in 



small, contdnlng far less than one hundred specie) 
The largest genus of this region Is Dendrobium, wit 
300 species. The South Afriran region contains fe' 
terrestrial Orchids, of which Disa is the only one < 
importance in cnltlvalioB. Hiisblch HAaBELBBHia. 
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Old Won _. 

Orrkid BoHtti and Their t7r>M(niction.- Various are 
the oplaiona of cultivatora regarding the proper con- 
slmction of Orchid bouses to obtain the best resalts. 
Twenty-flre or more years ago many flue specimens of 
Orcbida were grown without a special house, along witli 
general stove and greenhouse plants, and we still find 
many goi«i plants cultivated in this manner, but where 
a general collection of Orchiile is grown four separnte 
houses or divisions will be found necesHary to obtain 
the best results. Tliese are known as the "East Indian," 
" Braiilinn," "Meiican" and "Mew Granadan," ot Odon- 
toglossuin departments. 

The East Indian department requires a winter tem- 
perature of lir." to 70° P. by night and 70° to 75° P. by 
day; a few degrees' risowlth sun heat will do no hami. 
The temperature shoald bo gradually Increased 10 de- 
grees toward midsummer and gnulually decreased toward 
late tall. This is the warm..st liniiaean<l Isnsed for the 
culliTation of Aerld''S, Anifrecuma, the warmer tropical 
Cyprlpedlnms, Phalnnopsia, Calanthes, Dendrobiums 
and Thnnias while growing. 

The Brazilian department should range during winter 
from 00° to 65° F. at night and about 70° P. during the 
day, allowing a tew degrees moro with aolsr heat, and a 
rise ot 10 degrees toward midsummer. Thii department 
is for Bnlbophyllami, Cattleyos, warm Epiileudrums, 

bills sections, Odontogtoiinm titroimaM. Sta'ibopeas, 
and vnrioua genera and species requiring a like tem- 

The Mflsicnn department is used chiefly for the culti- 
vation of V-tlnnynt critlala, Mexican l.wlias, growing 
Lycastes, Angidoas and Aclnetas. many species of Max- 
illaria, a malority of the Oncidiums and warm Odonto- 
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aflforded in the Braiilian department. It Is also Invalu- 
able tor resting Dendrobiums and many other dec iduona 

and terrestrial Oichids. 

The New Granadan or Odontoglossum department 
must be Itept as cool as possible in summer, and during 
winter should range from [i5° to 60° by night and 60° to 
65° F. by dav, and as cool as poasihle during summer; 
it Is used principally tor Masde villi as, Odontuglossnms, 
more especially O. critpum, and allied genera, Dleaa, 
cool Oncidiums, such aa O. onUhorhynchnm and O. 
rjtosum, Lyeasles in warm weather, and many other 

from high altitudes which require » 

cooi nouHB at all seasons or they sutTer [rom the heat 

The fundamental principle Inbulldlngan Orchid hoiue 
is to get a structure that can be easily heat*d and which 
has a naturally moist atmosphere, without eicavallug 
deeply, tor houses huilt much below ground lack circD- 
lation and almost always prove detrimcntol to Orchid 
culture. The houses(eicepting the New Granadan hous«» 
should be huilt to run north and south with an east and 
west eipoBure, in order that tbey may receive the bene- 
fit of the early morning and late afternoon sun, with ibt 
least possible heating effects from It at noonday, tbui 
making little ventilation necessary; atmospheric mois- 
ture will be more easily retained In such a structure. 
The houses may be as long aa required ( with the pottlng- 



fn'rodntfary. — During the early days ot Orchid cul- 
ture the treatment of the plants under gloss was imper- 
fectly understood, and with the meager knowledge of 
the natural conditions surrounding them In their native 
habitats, little successful progress was made (or many 
years. The few cultural directions to be found were In 
works of foreign publication, scarcely applicable to 
plants grown in our houses in America, where the 
winters are severe and changeable and the ~ 
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shed at the north end to avoid unnecessary shade and 
protect the houses in winter against severe north wind), 
and about 16 ft. wide, which will allow two side beds ot 
2% ft. each, two walks ot the same width, and a center 
pit B ft. wide. From floor to ridge should be 10 ft. and to 
the eavea i%-5 ft. Top ventilators should extend along 
both sides at ridge, thus aifordtng protection from dirsct 
cold winter drafts in airing by using the sheltered side. 
Side ventilation is unnecessary and often Injnrions, 
the direct drafts causing plants which are out of condl- 

In gtaiing Orchid houses the glass used should not ba 
less than 13 1 U in., and larger If possible. It is also im- 
portant that only the be St quality procurable lie used, frre 
from lenses which would bum the leaves when shading 
is removed. Plate glass Is much to be preferred when 
It can be had, as it contains no lenses and gives a pure 
even light. It this is used a slie about 16x24 in. will 
be found very serviceable. Poor glass should not be 
used ill ony case, aa it necessitates shading long before 
tliis is bencflclal to the plants. 

The outside walls should be built of brick or ston« 
when possible, and the beds and pits within should be 
of the same material, i in. thick and about 3 ft. in height, 
flUed solid lo the top, using stone or rubble for drainage 
In the bottom, following it up with Oner material and 
finishing with an Inch or two of fine gravel. Wooden 
benches may be used if desired, often with flrsi-class 
results, by covering them 2 or 3 Inches deep with aahe<. 



Good results will follow from either steam or hot water 
heatingwben both are properlyconducted, steam neces- 
sitating, perhaps, more care. Unless the range of 
glass Is largo and a night fireman Is kept, the old-tasfa- 
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loDed method ot hot wnter under nMuni] circulation will 
be found best, using the regulBtian 3>{-inch pipe, rnn- 
DioR the flows kIodk the bsek beoeBth the raven sod re- 
turning alonK the floors beneBth. Bco Pig. 1S71, which 



nun oivpum and other New 

rairlf illnstratea a properly constnicteil house. The 
quBDtltf o( pipe required (or heating a house deponds 
upon the location and degree of heat desired. Aslab or 
board nhould be placed along the back of the side beds 
tn throw the heat against the eaves and protect the 
plantn from direct beat before It has aaaimilated with 
the moistoro of the house. 

The New Qranadan house sbonld be a lean-to struc- 
ture of northern aspecl, wilh a wall of stone or brick 
along the south side to protect It from solar influence as 
much as possible (see Fig. 1572). The glass should be 
protected by canvas roller shades reined 15 or 20 inches 
above the glM» on framework. One side of the canvas 
should be tacked along the top ot the bouse, and the 
other to a round woivlen roller 3 or 4 inches In diameter 
and M long aa conveoient to draw up; the two ropes 
should be fastened to the ridge, oarried down beneath 
the shade around the roller, and np over the top to a 
single pullev near the ends; thence through a double 
pulley in the center and down over the lop of the ahailB 

to the ground. By these ropea the '  - ■- '---■ 

and lowered In cloudy and bright 
Pig. 157.^). Solid be<ls and piping 
Orchid bouses can be used, or aa . 
flow and return down each side connected « 



fresh lime is perhaps the best to use, as It is easily re- 
moved in the (all. The first application in February 
should ba light, following it with a second coat a month 
later, and, if necessary, a third one in July, This will 
wear off gradually and ia most coxes should be entirely 
removed during December. It is easily removed with a 
ited shadings. 
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horticulturslly divided into two large f 
terrestrial and epiphytal, the former embracing tboso 
which grow on the ground and derive their nutriment 
more or less directly from it; and the latter those which 
usuallyattach themselves toroeka and trees, and derive a 
greater portion of their nutriment from the atmoapherlo 
gasea and accidental deposit ot decaying leaves, or grow 
among the various terns and vmes wbich grow in 
abundance on the rocks and trees of the moisl-woodfid 
tropics, absorbing the lanous elements of their slowly 
decomposing humus 

Terrtslrial Orchids grow at various altitude.', and 
are widely distributed throughout both hemispheres, 
the polar regions and arid dLserts excepted. Many 



deciduous and tuberoui i 



, rhtio 



, other 
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w from under- 



of terrestrial Orchids a™ v/amaciuii., i^oinumc, \.,ji-«,- 
podium, most Cymbldiams, some of the Cypripediums. 
Disa, Ooodyera, Govenia, Habenaria, Lissochiius, mauy 
Masdevsllloa. Microstylls, Neotlla, Orchis, Pogonia, 
Perislerta, Phalus, Sobralia, Spathoglottls, etc., all ot 
which should be sought under their special genus head- 
ings in other portions of this work for cultural direc- 
tions. They differ 





ihadins Orchid bouaes, 

cases require a special method of treatment for 
iduol plants of the same genus, as Habenaria for 
pie. where some are found growing In rich, turfy 

exposed to sun, while others Inhabit wooded. 



s of terrestrial Orchids nearly o 



Xl 



It them in m 



tmg p 



ically saprophytic 

ation, or growing 

of special fungi, 

„ . per growth. 

.rdy speoiofl, where a general collection is 

grown, should bo cultivated In pots In cotdtramei. as 

many need protection during winter and othi-rs require 

shade which can be supplied by palming the glass. 

Our native hardy species, however, do bent planted out 

in a properly constructed rockery, laid out In pockets 

so that each majr receive Its pro|}er compost. 

The more tropical species— Cnnb id iuras, Cypripc- 

" IB such as iHsiffnt, Phaini graniiilnlint, P. maeii- 

and P. yralliehii. Sobraiias and some other ever- 

-thrive best In the Menican or cool end 

9, tropical Ooodyeras and Cypripedlums, 
and several genera of like nature, ro- 
I general treatment as epiphytal Orchids, 
lire of the East Indian department at all 

JlBiias, Catasetums, Cyrlopodlura-, Cfllantbes, many 
castes, tropical Llparla and Microtviis, Phaiai 
Mblolli and P. iiibKviui. Thuniaa and many other 

in the East Imllan. or warm end of the Brazilian de- 
partment, and during the renting period should be placed 
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in the Mexican department, allowing them only suffi- 
cient water to keep the plants in sound condition. 

Epiphytal Orchids are found chiefly in the humid 
forests of tropical countries, often along streams where 
they receive their condensing moisture during the dry 
season. A few grow in open gprassy situations or among 
brush. These consist chiefly of climbing Epidendrums 
of the £. evectutii section, a few Oncidiums of the cau- 
lescent type (the distance between the pseudobulbs 
often denoting a year's growth), and some of the terete 
Vandas, etc. 

A3rides, Phaltenopsis, Vanda and the epiphytal Cyp- 
ripediums are distributed throughout India, Malay 
Peninsula, Cochin China, Celebes, Borneo, Philippine 
Islands, Java and some of the Oceanic islands, usually 
following the moist forests of mountain ranges, occa- 
sionally at high elevations. With one or two exceptions, 
as Vanda ecerulea, all do satisfactorily in the East 
Indian department, reserving the warmest part for Pha- 
Isenopsis, which as a rule grows nearest the sea-level. 

Angraeoums are natives of Madagascar and tropical 
Africa, with one isolated species, A, faleatunif which is 
from Japan. They grow in humid, shady locations, 
where they can receive a copious supply of water at all 
seasons, and are closely allied to Vanda, requiring the 
same general temperature and treatment. 

Dendrobiums are most common throughout India, 
Moulmein being a central district, but ^ey are aJso 
plentiful and widely distributed throughout eastern 
Australia, New Guinea, the islands of the west Pacific 
and Oceanica under various climatic conditions. A ma- 
jority of them, especially the deciduous species, are 
subjected to long droughts and long resting periods, 
but as they lose their foliage at that time their evapor- 
ating surface is reduced to a minimum, and the effect 
of the diy heat through the day is more than counter- 
acted by heavy dews and the condensing vapors, which 
ariHe during the early mornings in those countries. 

Bulbophyllums and CoBlogynes have their homes 
principally in the mountainous forests of East India and 
Borneo, where they are copiously supplied by frequent 
rains. Nearly ail grow best in the Brazilian department. 

Cattleyas and Lielias inhabit the humid forests of the 
various mountain ranges of tropical America, from 
Mexico south through the U. S. of Colombia to Peru, 
the North Amazon valley, through Venezuela and 
Quiana, and the mountain belt of eastern and southern 
Brazil, usually at an altitude of 2,000 to 5,000 ft., except- 
ing the Mexican species I/, albida, £/, ancepn, L. autum- 
nalis and L. majalis, which grow at from 5,000 to 8,000 
feet, commonly among Polypodium fern. 

Cattleyas and Laslias grow on roclcs and trees often 
devoid of other vegetation along the margins of rivers 
and ravines usually in shade, where they receive a copi- 
ous supply of water from heavy dews and condensation 
of morning fogs which saturate the forests during 
the dry season, and often excessive rains while growing. 
They should be grown in the Brazilian department, 
excepting Cattleya citrinat the Mexican Lcelias and Jj. 
Jongheana^ which thrive best in the Mexican depart- 
ment or warm end of the New Granadan house. 

Stanhopeas are found from southern Mexico south to 
Peru, Venezuela, Guiana and Brazil at rather low eleva- 
tions, often in dense forests, the individual species hav- 
ing a very wide range. The Brazilian house affords 
them the best temperature, but they may be grown in 
any of the departments with success. 

Epidendrum is a large and varied genus, widely dis- 
tributed throughout tropical America, from South Car- 
olina to southern Peru, and one of the few epiphytal 
genera inhabiting the United States. They are found at 
all elevations from sea-level to 10,000 ft. or more. The 
writer found E, Ibaguense growing in quantity on the 
margin of perpendicular clay ridges fully exposed to 
the sun at this altitude in the U. S. of Colombia in a 
robust, healthy state, and the same species below 5,000 
feet in the same condition. Many of the individual 
species cover a wide range of distribution. They require 
the same general treatment as Lselias and Cattleyas. 
Pew species are worthy of cultivation except for botan- 
ical purposes. 

Maxillarias cover much the same range as the last 
genus, but are not quite so widely distributed. They 



grow equally well in either the Brazilian or Mexicao 
departments. 

Oncidiums are distributed along the mountain ranges 
from southern Mexico to Peru, in the southern and 
northern portions of Brazil chiefly along the coast, the 
Spanish Main and Islands of the Caribbean sea. The O. 
Oarthaginense and Papilio sections are found at sea- 
level and seldom above 500 ft. elevation. These grow 
best in the Brazilian house. Nearly all of the other 
species may be grown in the Mexican department, 
except a few, such as O. eueuUatum, O. PhaUsnopgis 
and the O, maeranthum section, which are found at high 
altitudes; these should be grown in the New Granadan 
department. 

Odontoglossums follow the higher wooded mountain 
ranges from southern Mexico, Central America and the 
Central Andes of U. S. of Colombia south to Pern and 
the northwestern portion of Venezuela, ail at high 
altitudes. They usually grow in the moist shady forests, 
where the rainy season is long continued or condensing 
fogs and dews are very heavy, keeping many of the 
species in an almost perpetual state of saturation, their 
only relief of excessive moisture appearing to be from 
the frequent heavy winds that prevaU in these regions. 
The Mexican species grow well in the cool end of the 
Mexican department, while those of the O. luteo-pur- 
pureum and erispum type require the new Granadan 
house. 

Lycastes are distributed from southern Mexico to 
Peru along the mountain ranges, usually at an altitude 
of 4,000 feet in rather shaded locations; they are most 
common from southern U. S. of Colombia to their 
northern limit. J&. teiragona is from southern Brazil 
and far removed from the general area of distribution, 
with little resemblance to any other species. Its 4-an- 
gled monophyllouB pseudobulbs produce semi-pendent 
scapes carrying often as many as eight flowers, not un- 
like a Cymbidium in g^ei^onil appearance. Lycastes 
grow well in either the Mexican or New Granadan 
department. 

oelenipediums are the South American representatives 
of Cypripedium. They are distributed from Costa Biea 
south to Bolivia, tiirough Venezuela, Guiana and eastern 
Brazil, at from 3,000 to 8,000 ft. elevation, in wet 
marshes and on the branches of trees in shaded forests, 
in all eases where they get a bounteous supply of water 
at all seasons. The Brazilian or Mexican department 
suits them equally well. 

Masdevallias, Restrepias, and Pleurothallis grow at 
high elevations in Venezuela, Mexico and south to 
Peru, with a few in the Organ mountains of Brazil, 
their principal center being U. S. of Colombia near the 
Odontoglossum district. They always follow the moun- 
tain ranges, growing on trees, rocks and on wet, marshy 
slopes, in extremely wet locations. The Chimera sec- 
tion is found at the lowest elevation. They all grow 
best in the New Granadan department. 

Newly Imported Orchids.— On arrival of cases of 
Orchids from their natural habitats they should be care- 
fully unpacked as speedilv as possible, in an isolated 
room where insect pests that often arrive in the cases 
may be destroyed, and laid carefully and loosely against 
one another, on the bench of a shady, well-ventilated 
house or packing-shed. Should they all be found in 
good condition, the pseudobulbous species, such as 
Cattleyas and Lielias, should be hosed over thoroughly 
and allowed to remain for about a week, at the end of 
which time they should be examined for any signs of 
decay and bruises. All such parts should be removed 
with a sharp knife. The plants should be cleaned and 
sponged to remove dust, potted or basketed, as the 
case requires, and placed in a shady portion of their 
respective departments, allowing them sufficient water 
to gradually start them into action, after which time 
they will require the same treatment afforded established 
plants of their kind. 

Cypripediums, Masdevallias, Phalenopsis, Vandas, 
the Batemannia and BoUea sections of Zygopetalum and 
other non-pseudobulbous genera should be placed on 
damp sphagnum in a well-shaded, airy department for 
a week or ten days, without syringinKt until it is ascer- 
tained what amount of damage they have received in 
transit. After sponging the leaves carefully and remov- 



tag any d«cajed and bi 
and baaketed. and rei 

watering spnrinKly un 

It In cuatomary in some establish men Is to hong uetrl; 

imparted Orcbids by tbe roots, tops down, (rom the roof 
of the house or beneath 
the benches until they 
show Hi SUB of Dew action, 
bnt tbey Invariably suf- 
fer more or lens from 
this practice and are bet- 
ter treated aa above. 

Poll, BatktU, tlc- 
Many Orchids are best 
culIiTated in the ordinary 
earthen pots and pans, 
more especially terres- 
trial species and a few 
of the epiphytal kinds, 
which grow on rooks In 
marshes, and among- 

Jnantitles of humus and 
sm roots. A majority 
of the epiphytal species, 
however , need special 
■tmctorea that will ad- 
clrcnlate freely 




to the , 

□ decay throagh excess of water It con- 

i In close pots when Inactive during winter, which 

must eventually weaken the constitution of the plants. 
FifTures I575-1SS3 fairly lllnstrate the best and most 

practical pots and baskets for sncceesful culture. Fig. 

IST.'i shows the Orchid basket most commonly used ; it 

Is the best adapted (or the general cnl- 

tore of Cattleyaf. Coryanihes, Den- 

droblnms, Epidendrums. I^Ellas, Mas- ■. 

devalUos of the Cbimnra section, On-,^ 

cldinms, and amaj orlty of Orchids with ^ 

pendulaas dower-scapes. They can be ^ 

made of cedar, teak-wood, cypress, or ^ 

an; durable wood. The wood Is out ' 

Into square {or round) sticks of any 

length desirable and In proportionate 

thickness from K-1 In., and corefnUy 

perforated at each~end. Through the ijje. An Orchid 

holes Is inserted a strong wire, which cylinder. 

Islooped at thenpperend when finished Used for Terr tail 

In Older to receive the wire banger. ipeeles 

These baskets can be as deep as de- ^^ - 

aired, bnt three sticks on each of the fonr sides are 

nsnally enough for most Orchids, with two or three 

placed crosswise through the bottom, to bold the com- 

potit. The banger Is made by twisting together and 
bending down in the middle two pieces 
of gelvanized or copper wire, forming 
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n the basket 



book at the top by whicl 

The Orehid cylinder [Pig. ].-i76) 1. 

very useful for standing on the bencl 

or pit, and la used for Renantheras 

' AKrldes, Vands 



I made In all slies and any 
Ired. with either square or 
round sticks. They are bored a short 
distance from the ends and a wire in- 
serted through them, with a small 
block between each stick, to make an 
opening for air. When large enough 
the sides are broogbl together and 
fastened. The depth Is adjusted by 
movable cross-pieces. 

The Orchid raft |Fig. 1,'^7T) Is made 
' in much the same way as the cylinder, 
but la left flat with the openings be- 
tween closer together. Oblong-square 
bloeks of bant, rough wood, an Inch or leas thick, 
■oswer much the same purpose. The Orchid raft or 
block Is very useful for many species, such as Cattlryn 
eilrima, Barkerias, Spidemlrum faltalum, Dettdrvbium 



u the ejlinde 



;ompost is fine 



when the 



EaithBD basket. 
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III, OtKidium iiiitmiBff*ii and Papilio, Scuti- 

■arthen basket (Pig. 1578) ii 

len the roots do not require 
Btmospht'ric action ; also to properly mature tissue in a 
few terrestrial species, thereby inducing them lo flower 
more freely. The earthen basket Is especially ueefiil 
for Aclnetas, Peristerlas with pendulous scapes. Stan- 
hopeas, etc. ; it ia made with ovate openings around the 
sides and a round one In the center to 
admit pendulous scapea. 

The perforated pan (Kig. I.'>79)is nsn- 
ally made only In small eiies and used 
for Bulbophyllums, the concolor type 
of Cypripedium, Dendrobiums, and 
many other small -growing species that 
do well suspended from the roof. 

The perforated Orchid pot (Pig. 
1580) Is fur bench use and Is useful 
for many epiphj'tal Orchids that are 

or holes supplying abundant air Co the 
roots, a safeguard against losing them 
through oferwatering in winter. 

Figs. 1581 and IS82 show the stand- 
ard earthen pot and pan for terrestrial 
species. Tbey should have the drain- 
age holes made on the side at the base, seapoi l"»ne 
instead of directly underneath, as a I, Vi".? cr' 
preventive against earth-worms enter- £J^ '' 

PoUlng, Soil, etc., tor Terrestrial Orciids. -Terres- 
trial Orchids as a general rule grow best under pot cul- 
ture. Potting material for the following genera-Acan- 
thephlppium, Bletla, Calanihe, Cymbldlum, Cypripe- 
dium tmignt and most of the hardy species, Cyrtopo- 
dium, Habenarla, Li parts, Microstylis,Peristeria,PhainB, 
Pleione, Sobrolia, Thunia, and some others-should con- 
sist o( about one-third each of chopped sod with some 
of the fine soil removed, chopped live sphagnum and 
leaf-mold, adding a little ground bone for some of the 
strong - growing kinds. One -third of the pot space 
should be devoted to clean drainage, covered with sphag- 
num or rough material to keep it open. After removing 
all decayed portions, the roots should be carefully dis- 
tributed and the compost worked In gently but ilrmly 
around them, leaving the surface a little eonvei and 
slightly below the rim of the pot as In Pig. I58I (the 
dotted lines denote drainage required). The cnn-ei 
surface gives the rhlKome on opportunity 
quently, thus avoiding fungi, which are'l 

In repotting terrestrial Orchids sufflcient pot room 
should be given to last a year or two if possible, na they 
dislike to have their roots disturbed oftener than Is 
necessary. The beat time to repot Is just before the 
rooting period, or when they are starting their new 
growths in spring. The deciduous species of Calanlho 
con be easily Increased at Ibis time, 
if desired, by removing the old bulbs 
and placing a number together In a 
pan or shallow boi, covering them 
partly with compost and placing them 
in a warm house until they start action, 
after which timclhev should be potted 
OS desired, two or three together. 

AncEctochilus, Arpophylhims, Cyprl- 
pedlums, Dlsas, Goody eras, 8 pathoglol- 
tls, and many allied genera, grow best 
under pot culture, but otherwlne re- 
quire compost and treatment similar 
to the epiphytal kinds. 

Polling, Batkeling, a«d CompoH 
Epiphytal Oreftids.-The roots of ,m.ll ^hid 



:d 



Psrloiated pi 



epiphytal Orchids are usually very 
porous, and many are covered with a when suspended 
corky substance fvelamen). capable of from tbe roof. 
absorbing and retaining water for con- 
siderable time. In their native homes a great many of 
the roots are atrial or grow In loose, flbrons material, 
such as moss and the flne roots of Polypodlnms and other 
fi'ms. where tbey have free access of olr at all times. 
It is Important that they receive similar treatment un- 
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1580. Perforated 
Orchid pot. 

Adapted to ep- 
iphytes which 
need plenty of 
air at the roots 
and are in dan- 
ger of o V e r • 
watering. 



der cultivation so far as is consistent, with the differ- 
ence of their environment taken into consideration. 
Thus it is apparent that one of the special features in 
the culture of epiphytal Orchids lieH in tlie proper 
selection of compost and the method of potting and 
basketing for the best results in after- 
cultivation. 

Peat fiber, sphagnum moss and leaf- 
mold constitute the principal materials 
of good compost, usually lasting one or 
two years without renewal, which is 
important, as the roots suffer more or 
less in being disturbed. By peat fiber 
is meant the fibrous roots of various 
wild ferns, with the fine soil removed 
by first chopping it into small pieces, 
then rubbing it across a coarse sieve. 
The several species of Osmunda fur- 
nish us with the best Orchid peat. 
The sphagnum moss used for Orchids 
should consist of Sphagnum squarro- 
gum, S. macrophyllum and the coarse- 
leaved species only ; S. acutifolium 
and other weak-growing species should never be used, 
as they soon decay and become detrimental to the roots. 
Leaf-mold is made from decomposed leaves. The 
leaves of almost any tree will do, but those of hard- 
wood trees are most desirable, especially oak. When 
collected in the fall the leaves should be heaped up to 
decay for a year or more, and turned over at least twice 
during that time. 

Charcoal is the best material to use for drainage and 
for mixing or interspersing with the compost. It is 
best made from hard wood and should not be over- 
burned. Broken potsherds are often used, but they are 
not as good; being porous, they either absorb too much 
water at times or become overdry too often and are 

liable to prove injurious. Charcoal is 
lighter in weight, and contains more 
useful properties. 

Where closed pots are used, nearly 
one-half of the space should be devoted 
to drainage and the balance to com- 
post, consisting of about equal parts 
of peat fiber, chopped sphagnum and 
leaf-mold for most genera, adding a 
few pieces of charcoal in potting, and 
a piece beneath the rhizome of the ten- 
der ones. Care must be exercised in 
potting to distribute the roots properly 
and make the compost moderately firm 
about them, leaving the finished sur- 
face convex, to throw off surplus water 
and protect the rhizome from an over- 
abundance of wet. Top dressing with live sphagnum 
is beneficial to many Orchids, such as Odontoglossum 
criKpum and allies, and gives the surface a neat appear- 
ance. Fig. 1583 illustrates a finished pot, the dotted line 
in Fig. 1581 indicating the amount of drainage re- 
quired. 

When perforated or open-work pots or baskets are 
used, no direct drainage is necessary. Rough, broken 
pieces of charcoal should be freely used in the compost 
while potting, as it helps to keep the mass firm and the 
roots of nearly all species attach to it freely; also it 
lessens the quantity of compost and so modifies its tex- 
ture as to allow it to dry out more 
readily than when packed in a 
solid body. 

Cattleyas of the C. intermedia 
tvpe, Coryanthes, Cypripediums of 
the TjowH and Stonei sections, 
some Dendrobiums, Oncidium Car- 
thaginenset O. crinpum, O. ma- 
eranthum^ O. Papilio and their al- 
lies should have the leaf -hnold 
omitted, while A^rides, Pnalie- 
nopsis, Saccolabiums, Vandas and 
kindred genera require only chopped live sphagnum 
and charcoal as a compost. 

Watering, Humidity. — Ji is impossible to lay down 
any hard and fast rules for watering Orchids. Watering 
is a very important operation and requires more or less 




1581. Standard 
earthen pot. 

For terrestrial 
Orchids, with 
drainage holes 
at the side in- 
stead of at the 
bottom. 




1583. Standard 
earthen pan. 

For terrestrial 
Orchids, showing 
side drainage holes. 



practical experlei.ce, connected with a knowledge of the 
general conditions surrounding the plants in their 
native homes. As a rule most Orchids need a liberal 
supply while growing, but the condition of the plant 
and compost and the manner in which it is potted or 
basketed have much to do with this. 

The evergreen terrestrial species, which grow cbiefiy 
in loam fiber, as Cymbidium, Cypripedium insigne, 
Phaius, Sobralias, etc., require water whenever the 
surface of the compost is becoming dry, with occasional 
light overhead syringing in fine weather, which will 
assist in keeping down red spider, thrips and other 
pests. An occasional application of weak liquid cow or 
sheep manure is of great benefit while the planes are 
growing. 

The deciduous species have a decided period of rest, 
at which time they are practically inactive and need 
very little water, enough only to keep the stems and 
pseudobulbs in sound condition. When growing, how- 
ever, they require a good supply and should have a 
thorough watering to the bottom whenever the soil is 
becoming dry, but should not be kept in a wet condition 
at all times, or the soil soon becomes sour and infested 
with worms, under which condition no Orchid can do 
well. 

Epiphytal Orchids, or a greater part of them, in their 
native habitats grow in locations where heavy rains are 
frequent or of almost daily occurrence during their 
growing season, and where condensing vapors settle on 
them like dripping rain, while the early morning foga 
rise among the forests, charging the atmosphere almost 
to saturation during the early part of the day in the 
resting season. Such species as are subjected to a se- 
vere dry resting season are often deciduous (see Den- 
drobiumf and also p. 1166). Many of the extremely 
alpine species, such as the Blasdevallias and Odonto- 
glossum crifpum, are subjected to 
two annual rainy seasons, and where 
these seasons are much prolonged 
the undersigned has observed the last- 
mentioned species in its native habi- 
tat mature as many as three pseudo- 
bulbs in the year. Tbns the pseu- 
dobulb is no indication of annual 
growth, but a reservoir of supply in 
case the plant is overtaken by severe 
or sudden droughts, each pseudo- 
bulb being supplied with a mature 
secondary bud for further reproduc- 
tion should the proper lead be de- 
stroyed. 

Such genera as A^rides, Cypripe- 
diums, Masdevallia, Vanda, etc., which have no psen- 
dobulbs, rely more or less directly on a daily supply 
at all seasons. These, with many of the extreme al- 
pine species, should have a liberal supply of water at 
all times. 

Many of the pseudobulbous kinds, including Cattleyas 
and Laelias, are also constantly in action perfecting new 
roots or maturing their flower-buds, after the pseudo- 
bulbs are completed and they are apparently at rest. 
For this reason careful observation of each species is 
necessary to make their cultivation successful. 

Under basket culture there is least liability of injury 
through overwatering, and excepting genera like the 
Oncidiuras and Dendrobiums (which need a dry and cool 
resting period to induce them to flower), and decidu- 
ous species at rest, nearly all should receive a good sup- 
ply of water, weather permitting, whenevei* the compost 
is becoming dry, with frequent syringing overhead in 
fine weather, when the temperature is normal and ven- 
tilation can be given. A stimulant of weak sheep or cow 
manure applied occasionally to plants in action will 
benefit them. 

On cold, cheerless days, when the temperature is below 
normal and the atmosphere is overcharged with mois- 
ture, very little watering or damping is needed, and un- 
less it be some particular species which cannot endure 
drying, or tiny seedlings, it is safest to withhold water, 
as at these times the stomata cease action and the 
plants become overcharged with water; thus those with 
weak constitutions and immature growths are liable to 
attacks of wet-spot and rot. The best means of coun- 




1583. Method of 
potting an 
epiphytal Or- 
chid. 

Showing the 
raised and 
round top of 
Bphagnnm. 
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teraetion in such eases is to apply fire heat and ventila- 
tioQ. A close, stagnant atmosphere is always to be 
avoided. 

As a safeguard against ezeessive changes in humidity 
a hygrometer should be icept in each department to as- 
certain and regulate the degrees of moisture, especially 
during fall and winter. When overabundant, moisture 
can be reduced by applying fire heat and ventilation, 
and if insufficient by wetting down the paths and 
shelves, or pits, and reducing the ventilation. Well 
regulated departments should be kept as near as pos- 
sible to 70" or 75° through the day or 80° to 85° with 
free ventilation, and about 80° at night. Just after 
damping and watering it will often rise to 85°, but this 
is of no consequence, as it soon recedes. Orchids at 
rest, such as Calanthes and Dendrobiums, should be 
held at 65° to 75°. In no case, where it can be avoided, 
should it go below 60° nor rise above 90° for any length 
of time, as serious results are very liable to follow. 

yenlilation.— The ventilators should extend the en- 
tire length on both sides of the ridge, and be supplied 
with the best modem lifting apparatus. Extending 
them continuouslv along the roof necessitates raising 
them but a small height to afford proper circulation 
to the plants and egress of overheated air, without los- 
ing too much moisture. Having them on both sides 
assists in avoiding direct drafts, by using the side pro- 
tected from tiie direct wind. 

One essential point to be considered is this: When 
should ventilation be applied so as to be of the most 
possible benefit to the plants 1 Air must be given at all 
times, when possible, to keep the atmosphere active, as 
well as to lower temperature, also to reduce the density 
of moisture when excessive in close, inclement weather 
and during the night. In bright weather ventilate 
enough to allow egress of the heated air. 

It is customary with some cultivators to close down 
ventilators in wet weather and during the night to help 
retain heat, etc. This is a serious mistake. It may show 
no visible injury in bright weather, when the density of 
moisture in the atmosphere is at a minimum, but this 
bad practice surely accounts for the decaying of many 
young growths, which are lost during wet, close and 
cloudy nights. 

Propagation.— "iiany species of Orchids can be propa- 
gated by division and from cuttings. This is usually 
resorted to when it is desired to increase the stock of 
rare and unique species and varieties. With the more 
common species, however, it is cheaper and better to 
buy freshly imported stock, as it often takes two, three 
or more years to bring the young plants up to the flow- 
ering stage. 

The pseudobulbous species, such as Cattleyas, Odon- 
toglossums, Coelogynes, etc., are propagated by cutting 
part way through the rhisome three or more pseudo- 
bolbs behind the lead with a sharp knife. This will 
nsoally retard the sap and force the dormant eye behind 
the cut to grow. The back portion may then be removed 
and potted or basketed separately, or left on the plant 
to mature the new growth, and be removed when it 
starts action the following season. 

With the deciduous Calanthes, the old bulbs should 
be removed when potting them in spring and put, sev- 
eral together, in pans or flats and partly covered with 
sphagnum or potting compost until they start to grow, 
when they should be potted in the regular way. Thu- 
nias are easily propagated after the young growths are 
well advanced, by cutting the last year's stems into 
pieces 4 or 5 inches long and inserting the ends in 
chopped sphagnum and sand, placing them in the propa- 
gating house until they grow, when they may have their 
normal heat. Dendrobiums are managed in much the 
same way, or the old canes can be laid on wet sphag- 
num, when many will produce new growths from the 
side eyes on the nodes. ASrides and Vandas are in- 
ereased by removing the upper portion with a sharp 
knife, leaving a few roots and at least a foot of stem to 
«aoh top. The old bases of the stems usually break new 
growths freely, often producing several new shoots 
from each. Cypripediums should be divided between 
the older growths, leaving at least one old growth with 
each lead, and potted separately, allowing them a little 
extra moisture until they start to grow. Masdevallias 



and allied genera can be separated in the same manner, 
leaving several leaves and one or more new growths or 
leads to each piece. All species should be propagated 
at the commencement of the growing sesMon. 

Reproduction of Orchids from Seed.— The reproduc- 
tion of Orchids from seed through crossing and hybrid- 
izing has been carried on for many years successfully by 
a limited number of hybridists, principally abroad, and 
it is only within the past 10 or 15 years that it has re- 
ceived much attention in America, but in that limit of 
time very many beautiful hybrids have sprung into cul- 
tivation, and to the late firm of Pitcher & Manda, of 
Short Hills, N. J., much credit is due for the fine work 
they carried on in this line. Many of our establishments, 
both private and commercial, are now paying much at- 
tention to this branch of Orchid culture, with various 
degrees of success. The fertilization of Orchids is very 
easy and requires no special skill, but judgment should 
be exercised in the selection of proper species for the 
work, in order that the results may be an improvement 
over both parents, if possible. 

The seed-bearing parent should possess a good, vig- 
orous constitution, of free-growing and flowering habit, 
as the hybrids usually follow this parent in form of 
growth, and the pollen parent in color of flower. Fer- 
tilization is effected by placing one or more of the pol- 
linia or pollen masses on the stigma of the flower to be 
fertilized, selecting always plants of relatively the same 
genus for the operation. Crosses between genera widely 
removed from each other in general character usually 

f>rove fruitless, for though the ovary may become stimu- 
ated by foreign pollinia and an apparently successful 
cross be effected, the seeds will either fail to mature or 
the results will follow the seed parent in every detail. 
It takes about a year to ripen the seed of most Or- 
chids in our climate, with exceptions in a few genera. 
Masdevallias mature in about six months and Selenipe- 
diums in about three months. 

The seeds germinate best when sown soon after ma- 
turity, and many lose their vitality in a few mouths if 
kept too dry and warm. When sowing the seeds the 
best results are often obtained when they are dusted 
on the surface of pots or baskets containing a plant of 
the same genus as the seed and carefully watered with 
a very fine rose until they become attached, watching 
carefully for snails, slugs, and depredators in general 
that infest the compost. The pots or baskets selected 
should have a favorable-looking surface, with the com- 
post in good condition, firm and free from fungi. Use 
pots or baskets that will not have to be disturbed for a 
year or more, as it often takes that length of time for 
the seedlings to come through. Seed sown in early 
spring seems to germinate soonest. The writer has had 
Selenipedium seedlings up in three months from sow- 
ing, and again has waited for Cypripedium twenty-three 
months before the seedlings appeared. 

After the seedlings have perfected 2 or 3 leaves it is 
quite safe to remove them to small pots, singly, or^^sev- 
eral to a small pan, using compost 
of the same material as that for the 
parent, but cut a trifie finer. V> 

Many tiny seedlings are lost short- l^^ 

ly after germinating, through the vir/ 

soil becoming sour or through fungi. 

When thus at- 
tacked they 
should be trans- 
ferred to other 
pots or baskets 
1584. not infested. 

Newly semiinated Fig. 1584 illus 
■eedlinff. trates a newly 

{Phaiua hybridut.) germinated seed- 
ling of Phaius 
hybridus : Fig. 1585 a three-months - old seedling of 
Cypripedium inaigne^ var. Sandenw, in proper con- 
dition to be transferred to a pot ; Fig. 1586, eight- 
months-old plant of Phaitis WalUchii ; Fig. 1587 a 
twelve-months-old hybrid Cattleya ( C. intermedia x C. 
labiata): Fig. 1588 a Cypripedium thirteen months old; 
Fig. 1.589 a two-year-old hybrid between a Cattleya and 
Lnlia {C. intermedia x />. prtrstans). 
The raising of Orchids from seed should be encour. 



h 




1585. Three months 
frnm seed, and 
ready to tmnsfer 
to a pot. ( Cypri- 
pediwn insigne, 
var. Sanderce.) 



1170 



ORCHID 



ORCHID 



aged, and enlist the energy of every Orchid culturist, 
not necessarily for the production of hybrids alone, but 
also for the reproduction of rare species and varieties, and 
a number of species which are fast decreasing or becom- 
ing extinct in their native homes. Aside from the finan- 
cial inducement offered the commercial grower, it will 



apices and on new growths of deciduous and plicate- 
leaved species, indicate either lack of sufficient water 
at the roots or an overdry atmosphere, both of which 
conditions can be easily changed. 

Snails and Insects.— Orchids are attacked by many 
forms of snails. Insect pests are a great annoyance 





1586. Eiffht months from seed. 
iPhaius Wtaiiehii.) 



1S87. A year from the seed. 
iOiUUeya intermedia X 0. lodtoto.) 



1588. Thirteen months from seed. 
(Oiafripedium.) 



prove instructive to the botanist and afford infinite 
pleasure and pastime for the amateur. 

Diseases.— Orchids are subject to many diseases. 
Those having importance from a cultural standpoint and 
most troublesome to the g^rower are known as wet- and 
dry-rot and spot. Wet-rot is caused by an overmoist or 
stagnant atmosphere, and is usually first detected by a 
semi-transparent appearance of the parts affected, which 
soon become dark brown. It spreads slowly along the 
tissue. If noticed at the commencement it can be 
readily checked by slitting the epidermis with a sharp 
knife and removing the plant to a more airy position in 
the house for a few days. Dry-rot is caused by a fun- 
gus which attacks the rhizome of the plant. It is often 
produced through burying the rhizome or base of the 
plant with compost. Cypripediums are subject to it. 
Large, healthy growths when attacked quickly show a 
sickly pale color in the foliage, which, on examination of 
the base, will be found discolored, and with a light 
brown appearance. If the portion attacked is quickly 
removed with a sharp knife it will usually give no fur- 
ther trouble; otherwise it will travel through the en- 
tire rhfzome and destroy the plant in a very short time. 

Spot comes from various causes: the appearance of 
small dark brown spots on the succulent leaves and 
pseudobulbs is usually an Indication of cold and over- 
watering. Spot also arises through weak tissue, espe- 
cially in PhalaBnopsis, Saccolabiums and Angreecums 
during winter, which have been grown too warm, shady 
and moist. The affected parts should be slit with a 




1589. Two-srear-old hybrid between a Cattleya 

and Lslia. 

sharp knife and a little flowers of sulfur should be 
rubbed over the wound. When they make new growth 
the plants should be placed in a brighter and more airy 
position to induce a better growth. The brown dots which 
make their appearance on the leaves, especially at the 



to the cultivator. They can be kept in subjection only 
by constant attention. Slugs and shell snails are very 
destructive. If allowed to increase they devour young 
shoots, roots and flower-buds. The best means of captur- 
ing them is to place saucers of dry bran on the shelves 
among the pots, and look them over morning and even- 
ing. By this means many will be destroyed. Various 
species of scale insects attach themselves to the leaves, 
pseudobulbs and rhizomes of nearly all species of Or- 
chids, and can be eradicated only by the use of a soft brush 
and washing with a sponge and water. A little whale- 
oil soap added to the water is of great assistance, and 
also useful in destroying red spider and green and yel- 
low fly. Black and red thrips attack the young growths 
of many species and often become very troublesome. 
Fumigating the houses with tobacco stems lightly about 
three times during the week will soon cause them to dis- 
appear. Fumigation is also a sure remedy for green fly. 

The Cattleya fly is very injurious to young growths of 
Cattleyas, Lielias and some Epidendrums. The flies 
lay their eggs in the very young growth at the base, 
causing an enlargement which is easily distinguished. 
The only remedy is to remove the growth, and bum it. 
The mature fly can be eradicated by fumigating the 
house with tobacco stems about three times each week 
during early spring. 

The Dendrobium beetle larva burrows in the stems of 
various species of the genus, and is detected by a small 
discolored spot. There is no remedy, except to cut 
away and destroy the parts attacked. An insect which 
is much more to be dreaded is the Dendrobium mite, 
which perforates the canes and rhizomes of Dendro- 
biums and many other Orchids, laying a number of 
eggs in each perToration. On hatching, these eat away 
a part of the plant around them, causing that portion to 
decay. They can be found only by careful and close 
observation, and this often after the plant is beyond 
redemption. There is no remedy but cutting them out, 
and unless the plant attacked is valuable it is beat to 
bum it and keep the peat from spreading. 

Mealy bug is usually not very troublesome to Or- 
chids. It is readily seen and destroyed without much 
injury to the plant. 

Roaches are usually very troublesome, and hard to 
eradicate, as they feed at night and remain hidden 
through the daytime. They destroy roots, growing 
shoots and young flower-buds and scapes. Bran, pow> 
dered sugar and Paris green, mixed togfether and placed 
around the houses in saucers, will usually keep them in 
subjection, and they should be hunted down at night 
by the aid of a lantern. Many can be caught in thia 
manner. 

Sow bugs or wood lice are usually common in every 
part of Orchid houses, pots and baskets. They do » 
great deal of damage to young leaves, roots and the ten- 
der portions of flower-scapes. The Paris green mixture 
used for roaches is very effectual in reducing their 
number, but it is impossible to be entirely freed from 
t^em, Robert M. Qrbt. 



0BCHI8 

dBGHIB (aT«ek word, referring M the shape o( 
the toberoaB roots of eeitBin apeciea). Orehidiita. 
Orchis is the typical genus of tlie great famllr ot Or- 
chids. It co&tainB about TO apecles, all terrestrial and 
natlres o( the northern hemisphere, chiefly in Europe 
■nil Asia, with 2 species in North America. Plants per- 
ennial by means of simple or palmate tubers : stem 
simple, erect, terminating In a raceme or spike, with 
few to many rather snkall fls., and bearing several Ivs., 
with long sheaths; bracts often follaceoue: sepals all 
similar, connivent or spreading: petals often smaller, 
satire: labellum 3-loW, middle lobe entire or parted, 
base spurred : column very short or none ; stlgraa 
plane, not produced (Habeuarla). 

Orchises are not sbowy, and they have no horticul- 
tural standing, but lorera ot our native Orchids are 
always collecting them and trringto cultivate them, 
usually with little success, P. W. Barclay writes^ 
*The American speclex of Orchis are woodland plants, 
r«|nlring rich leaf soil, with rather heavy shade, and 

woods. Where these conditions cannot be supplied the 
plants Invariably prove sbort-lived." See also dlacuH- 
■iou on terrestrial orchids, page 11&5. 

hirdna, Grants (Blmanloglii$um Atreliiun, 
Spreng.). Flowiir stems l-:i ft. high, bearing a loose 
raceme 4-8 in. long: Hs. greenish white, exhaling a 
ilisagreeabte odor; middle lobe ot the labellum long, 
strap-like and twisted, lateral lobes much smeller; Ivs. 
few near the bottom of the scape, oblong- lanceolate. 
May, June. Europe and northern Africa. Adver- 
llned by Dutch bulb-growers. 

■pMUbUlt, Linn. FHg. 1590. A native species- 
with 2 large obovate. ghining Ivs. 4-8 in. l0Dg> 
borne near the ground, and a stem 4-7 in. high, 
■" — ' a of 3-6 small pale purple and wl 



tis. April-June. 

The followlTii nxK 
pean dealers, hat an 

Ibeerouplisomflwhal 
/•UiM.lsm. leafr bi 
roHHulond fli.-O, <aara»a 
laJtffieomiM, fls. rich purple. 
Iltae-purplfl.— O. nuUfuia. 0t 
fans, lis. purple. — (J. MArio, ' 
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itary soils i 

more common. In the Willamette valley the sells are 
generally heavy, though there are occasionally streaks 
ot light sandy or gravelly soil, usually along the streams. 
The soils of the Colambla region embrace all grades, 
from the light drifting sand ot Its upper basin to the 
cold clays of Its lower basin. 

The transportation facilities are good in all these dis- 
tricts, except the Rogue and Umpqua valleys, which 
have only one railroad; while the other sections, except 
the extreme eastern poriiou of the Columhla basin, 
have both railroads and river transportation facilities. 

In all these districts the hardy fruits grow to perfec- 
tion one year with another, and this wlthont irrigation, 
though In some of the newer territory lieing tested tor 
horticultural purposes Irrigation Is practiced. 

The apple finds in Oregon a most congenial home, 

nd while only a small part of the crop Is marketed it 



is in 



Jaldwi 



nthei 



soil. 
•nberg, Ben Davis, 



tudcs and eHpeelally in Hood river vntley, an offshoot 
of the Columbia river valley, and In the Rogue Hver 
valley. Lately car lots have been shipped from the 
hitherto little known sections of eastern Oregon. 

Pears fiTow to perfection in all parts ot the state. 
The Bartlett, White Doyenne, Winter Nelis, Duchesse 



OBEOOH, SOBTIOTTLTiraE IS. Fig. 1591. Orel 
located between 43" and 46° 15' tl. and IIS" 45' and 124' 
W., with an area of 94,560 squaremiles, has. horticul 
ally speaking, four quite distinct districts,— the valley 
the Rogne, Umpqua. Willamette and (Jolumbia riv 
together with their tributaries. There is elimatlii 
a very wide dlfferfnce between these various sectli 
In the Bogue river valley the annua! rainfall la 2i 
loehes. The mean temperature for the winter montb 
:«°, spring months sr, the summer months 67°, 
autumn months 52°. The Umpqua valley has a rail 
•>t 22-43 inches. The average temperature for the sea< 
-ons In the same order as the above is, 41°, 51°, 65°, 54°. 
In the Willamette valley the rainfall la 35-50 Inches, 
the average temperature, 41'", 50°, 63°, 53°. In the Co- 
lumbia valley it ranges from an average rainfall of 75 
inches. In the lower part, to one of 15 Inches In the up- 
per part; and the temperature as above ranges from a 
mean aonnal average of 50°, varying from Sg'-fil" tor 
the lower part, to one of 48° for the upper part, with 
hot summer months and cold winter months. 

Not only does the difference ot climate exist, but 
there is also a corresponding difference in the charocli-r 
of the soils ot these different localities. In the Bogue 
river volley the soil Is largely one ot decomposed gran- 
ite. A warm and open soil predominates, though in 
places the soil Is remarkably heavy and of the same 
origin as a large part of the soil? of the state, namelv. 
basaltic. In (he Umpqua valiev the soil is generallvof 
a medium cfaoiwrler; elays pretluminate on llie hills and 



d'Angonleme, Easter and Clalrgoau are the leading va- 
rieties. 

The peach grows vigorously and fruits In the more 
favored portion of all districts. I.e., sheltered places 
along the river bottoms. But in the Rogue river valley, 
and to a limited extent in upper Columbia valley. It Is 
grown as a commercial crop. Large quantities of the 
choicest fruits are shipped to the Willamette valley 
towns, two hundred and flfty or more miles by rail. 
The leading varlfties are enrly and late Crawfords and 
Salway. In the upper Columbia region the Crawfords 

The cherry reaches perfection in Oregon's mild, 

varieties as the Napoleon, locallv known as Royal Ann; 
Lewelling, locsllv known as Black Republican, and 
several local seedlings, as the Lambert, Hosklns, Occi- 
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deut and Lake, develop into the choicest of fmits. The 
Late Duke, Late Kentish, Richmond and Montmorency 
Ordinary, in fact all cherries, do well, though these latter 
are of no particular commercial importance. 

The plums, and especially those varieties of Prfinua 
domestiea which have come into general cultivation 




1S91. Oreffon, ■ho^DE. by the shaded areas, the horticultural reffions. 

in the more favorable sections of the country, thrive 
throughout the state, though there are particular locali- 
ties where those varieties cultivated as prunes do much 
better than in others. As a commercial crop the prune 
has become of much importance to the state, the output 
for 1898 on a conservative basis being put at 400 car- 
loads of 30,000 pounds each and valued at 3H and 3% 
cents per pound. For green fruit for local market the 
Yellow Egg, Peach, Columbia and Bradshaw are grown. 
Several attempts have been made to ship the Peach 
variety in a fresh state to the East, but thus far all such 
efforts have ended in failure. It will not keep long 
enough and stand up under the jar of transportation. 
For the prune crop two varieties are grown, the Italian 
and the Agen, locally known as the French or Petite. 
At present there is a much larger acreage of Italians 
than of Petites. There is a limited acreage of Golden 
Drop, locally known as Silver Prune, but as the tree is 
not robust, and as the fruit needs sulfuring before it is 
cured, this variety is given much less attention now 
than formerlv, and only a limited quantity is grown. 
The curing of the prune is all done by means of driers 
or evaporators, of which there are numerous designs. 
(See Evaporating of Fruits.) 

Of small fruits it may be said that they grow and fruit 
most abundantly in all parts of the state. Only about 
the larger cities are they grovm as commercial crops, 
though at Hood river, which is a favored locality, large 
quantities of strawberries (the Clarke variety ) are gri^wn. 
In 1898 about fifty car-loads of these berries were shipped 
to the Rocky mountain states, returning to the growers 
something like $37,000. Blackberries, gooseberries, 
strawberries and raspberries do well in nearly all locali- 
ties. Usually it is necessary to select favored sites for 
blackberries and strawberries: the former on account 
of wat«r, our long, dry summers being uncongenial ; the 
latter, on account of our heavy soils, will not generally 
do best on other than river bottoms or sandy ravines. 
Of currants the chief varieties are Cherry, Fay, White 
Grape and Black Naples; of blackberries the chief va- 
rieties are Lawton, Kittatinny, Erie; of the dewberry, 
Lucretia; of raspberries, Cuthbert, Gregg, Red Ant- 



werp and Marlboro; of strawberries, Wilson, Sharp- 
less, Clarke, Magoon and Everbearing; of gooseber- 
ries. Champion, Downing and Chautauqua. The wine 
grape is grown in southern Oregon and particular lo- 
calities along the Columbia river, but the output can 
hardly be said to have commercial signiflcMice as yet, 
though it is rat«d as of ex- 
cellent quality. During the 
past few years some large 
plantings of wine grapes 
have been made in the 
Rogue river valley. 

In the Willamette valley 
the Moore Diamond, Con- 
cord, Worden, Delaware and 
Isabella are the most gener- 
ally grown. Along the Co- 
lumbia, the Sweetwater, the 
Muscats and Tokays are con- 
sidered best. In southern 
Oregon both the American 
and foreign grapes flourish. 
The Mission grape of Oali- 
fomia, Sweetwater, Ham- 
burg and Muscats fully ma- 
ture in this section. 

Chestnuts of the American 
and Japan varieties have 
been planted in numerous 
localities, and are just be- 
ginning to bear fine crops. 
French walnuts and filberts 
are likewise g^wn in many 
localities by amateurs, and 
much interest is being mani- 
fested in this fruit and in 
the near future commercial 

Elantings will undoubtedly 
e made. From the experi- 
ence of the past and the 
character of the nuts pro- 
duced, it is confidently predicted that the nut crop of 
the future will be one of much value on the foothill 
land of the state. The almond, the apricot, the black 
fig and the loquat grow and fruit quite freely in the 
southern sections of the state. The cranberry thrives 
along the coast, and there are a few small bogs under 
cultivation in favorite spots. g^ j^^ Lake. 

OBEOOOME. See Selinum, 

OBEODOXA (Greek, mountain glory), Palmdcetr. 
This genus includes the Royal Palm, the pride of Florida, 
and the only tall palm native within the borders of the 
United States be fore the annexation of Porto Rico and 
Hawaii; also the Cabbage Palm, which is cut down 
when three years old for the central leaves, which are 
tender and edible. Oreodoxa contains 6 species of pin- 
nate palms from tropical America. The nearest culti- 
vated allies are Euterpe and Acanthophoenix, but in 
these the petals of the pistillate fls. are free, while in 
Oreodoxa they are grown together at the base. Oreo 
doxas are spineless palms, the solitary, erect, robust 
trunk cylindrical or swollen at the middle: Ivs. termi- 
nal, equally pinnatisect; segments narrowly linear-lan- 
ceolate, narrowed at the apex, unequally bifid ; midnerve 
rather thick, scaly beneath; margins not thickened, re- 
curved at the base; rachis convex on the back, snicate 
toward the base, and acute toward the apex above; 
petiole half -cylindrical, sulcate above: sheath long: 
spadix rather large, with long, slender, pendent 
branches: spathes 2, entire, the lower serai-cylindri- 
cal, equaling the spadix, the upper ensiform, ventndly 
fissured: bracts and bractlets scaly: fls. small, white, 
in scattered glomerules: fr. obovoid or oblong-ovoid, 
small, violet. 

Of the Royal Palm Reasoner writes: "It is one of the 
grandest of pinnate palms, growing to a height of over 
100 ft., with immense, plumy, feathery leaves and » 
straight white trunk. It is a grand tree for extreme S. 
Fla. for avenue planting, and is valuable in all sites, 
but especially when 4 ft. or over in height." 
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A. Leal-ttgmtfitt not arinkhd or tcavy, 

B. Truni $KollfH at or.above the middle. 
TtCtm, HBE. ROTAL Palm. Fig. I59S. CaudeK 40-60 

ft. higb: lest segiueDta 2H ft. loag, 1 In. or less wide. 
Iin«r, sBuminUe: fr. ovolil. Sin. Everglades ot FU.. 
rnba. AnUguk. O.P. BilfiS. S.8. 10:505. (l.C. 111. 
17;239; 27r297. A.P. 12:311. Q.M. Bupp. Oct. 1, 1892. 
BB. Trunk not iKOUtn at the middle. 

tltriet^iTS^rt.lArica olerietajacq.). Cabbaqs Palu, 
CMidexlOO-]2l)ft. high: leaf-aeKnientHliini^eolaM-llDeu', 
Humin&te, .t ft. long, l^i in. wide: fruit aboTold-ob- 
loDg, Kin. West Indie*. Cuit. !d S. Fls. 

AA. Ltat-mgrHinti virinkltd and tcavy. 

Bueta*, UBS. Stem 12D-150 fl., amootb, glabrous, 
grmTish black: iTa. pinnate; ItCs. membraiiaceous : 
wood verj hard, UHed in building houses. Colombia. 
CqII. only Id S. Calif. -Praneeachi aays It has brownish 
leaf-atalks and is more tender than the other -2 speciea. 
Jabid G. Smith. 

OSEOFlII&X (l.e., mOHHiain Panai). Aratiicea. 
Some eight; ipeeles names have been referred to this 
gsnas. bnt the namber ot species is probably not one- 
half tills number. In the trade, the species of Oreo- 
panai are usually known aa Aralias, but in the Aralla 
tribe the petals are imbricate In the bud, whereas in 
Oreopanai they are vaivate. The Oceopanaies are tropi- 
cal American trees and shrubs, «lth simple or compound 
entire or toothed thick Ivs., and Hs. in dense heads 
which are arranged Id racemes or panicles: calyx with 
minute or obsolete limb: petals 4-7. usually 5, the ata- 
nums of the same number and with orate or oblong 
anthers: ovary S-T-loculed, the styles rather long and 
bearing a Sat, not thick, stigma: fr, globose and berry- 
like. Few species of Oreopanax are known In cultiva* 
tion. The; are hothouse subjects, requiring the treal- 
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npDt giren tropical Aralias. Harms (Engier & Frantl, 
POaaaeofsmlllen ] divides the species Into 3 groups.— 
Ira. digitate, Ivs. lobed, Ivs. not lobed. The species 
deaorlbed beyond "' ' ' ' " " 



A. Lr». all titnpU. 
MtieiiUtiim, Decne. & Planeh, lArilia rtticwWa, 
mild.). Fig. ISH."!. Small tree, with alternate, thick, 
entire, oblanceolate Ivs. 12-18 In. long, somewhat revo- 
Inte on the margin, strongly alternate -veined and re- 
ticulated with shades of green: B. -heads spherical, 



arly or qui 



1 inch 



SuidarUnnm, Hemsl 
tree, with habit of Fat 
Ivs. glabrous, thick 
and glossy, long- 
stalked, triangular- 
ovate in.ouUlne, on 
young shoota deeply 1 
3-lobed but on flow- 



G.C, III. 13:451. A. 

F. 8:1283. 

AAA. Some or all of 

the Ivi. digitate. 

EpremetniU lin n m, 
Andr4. Shrub of strjl 
Ivs. large, long-stalkei 
the leaHels 7-9, obtoDg 
late and usually ta 
either end, the middle 
lobed: fl. -beads in ai 
gin unhnowD; perhap 
form of O. dactylifolv 
In which each of the 
usually lobed. ~ ~ 



0,%1. On. 



), pp. 3 



— Named for Ci 
, Dieppe, Fran 

Kiwn plants reaemt 
poiiica (Aralia Siei. 

AndnbiDm, Marchal. Shmb, 
with variable foliage: Ivs. ellip- (. 
tic to roundish, stalkeil, the lower IX J*. J 

surface and petioles red-tomeo- 

tose, varying from angled to deeply digitate and the 
divisions plnnatlfld: 11. -heads globular, in a terminal 
raceme. Ecuador. R.B. IStC, pp. 524, a£5. 

ThlbaAtU, Hook. Small tree, atellate-pube scent on 
the young parts: Ivs. long-stalked, 5-7-follolate, the 
leaflets lanceolate or oblanceolate. L-utire, 6 In. or less 
long, dsrk green: fl. -heads i^ In. In dlam., in a terminal 
raceme I ft. long. Mei. B.M. 6340. 

pednoonlfctom was once listed In Calif., witb follow- 
ing description: "Ivs. palmate, tinged with red; makes 
a flne foliage plant. Guatemala." It turns out to be 
Ktlreutrria paniciilala. i,. H. B, 

OBlSAHUM (ancient Greek name said to mean delight 
ofmounlainel. Labiita. This includes several plants 
known as Marjoram which are fully described below 
from the popular and horticultural pointa of view. 
Bolanlcally these plants are closely allied to the thyme, 
but the fls. ot Harioram are borne In beads aurrounded 
by an involucre, while those of thyme are borne in few- 
HA. whorls which sre aiillary or spicate above. 

Origanum la a genus of about 25 species of subshmbs 
and herbs mostly natives of the Mediterranean region. 
Whorls 2-fld., rarely O-ID-Hd.. crowded into globose or 
oblong spikelets: bracts colored and larger than the 
calyx, or green and smaller than the calyx; calyx va. 
rlous, 5-toolhed or 2-llpped: corolla 2-1ipped. 

Authorlt les rtiff er as to whether the common Pot Morjo- 
nta\KO.viilii'treoTO.Onitet! VllmoHn's VegetaWeGor- 
den holding t» the flrst opinion, while Nicholson's Dic- 
tionary of llHrdening and J. H. ThorbumACo. lake the 
latter. Tlie two plants are very distinct, as the following 
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descriptions show, and the point can be easily settled 
by each reader for the particular plants which he is cul- 
tivating. 

A. Calyx of 5 equal teeth: bract* colored, 

▼nlfl^&re, Linn. Wild Marjobam. Lvs. stalked, 
broadly ovate, subserrate, broadly rounded at the base, 
villous: fls. purplish, in corymbed clusters or short 
spikes.— Cult, in old fc&rdens; also wild along eastern 
roadsides, being naturalized from £u. B.B. 3:111. 

AA. Calyx g-lipped: bracts not colored. 

B. Lvs, stalked. 

Majoriaa, Linn. Lvs. oblong-ovate, entire, tomen- 
tose: fls. purplish or whitish: spikelets oblong, 3-5 in a 
cluster. 

BB. Z/vs. not stalked. 

OnltM, Linn. Lvs. ovate, subserrate, villous or to- 
mentose, mostly cordate at the base: fls. as in O. 
Majorana but a little larger: spikelets ovoid, very 
numerous in a cluster. Southeastern Eu., Asia Minor, 
Syria. W. M. 

Origanum Majorana, Sweet or Annual Marjoram, is 
a native of the countries bordering the Mediterranean 
sea. It is an erect, branching perennial, bearing gn^yish 
green, rounded or oval leaves, small, whitish flowers in 
terminal clusters which appear in midsummer, and 
little, oval, dark brown seeds. The plant has a pleasing 
odor and warm, aromatic, bitterish taste, due to a vola- 
tile oil which is soluble in water, is offlcinally credited 
with tonic and gently excitant properties, and, as an 
infusion, is employed in domestic medicine to *^ bring 
out the rash*' in such diseases as measles. More fre- 
quently than in medicine, however, its green parts are 
used as a condiment, being highly esteemed as a season- 
ing for soups, stews, meat pies and dressings. In the 
garden this plant is treated as an annual, hence the 
name ** Annual Marjoram." This practice became neces- 
sary since the plants are prone to winter-kill unless 
carefully protected. Its propagation is also somewhat 
precarious, owing to the small size of the seeds and the 
tenderness of the seedlings when exposed to the sun. 
Shade, therefore, until the plants are well rooted is usu- 
ally necessary. Successional plantings may be made 
throughout the spring; sometimes transplanting from 
hotbeds or coldframcs in May or June Is practiced. 
The plants should stand 6 inches asunder in rows 12 
inches apart, in light, dry, but good soil, be kept clean 
throughout the season, and harvested for winter use 
just before flowering, the plant being cut close to the 
ground and hung in a cool, airy place to dry. If planted 
early, leaves may be gathered in late spring. Accord- 
ing to Dreer, American-grown seed Is better than im- 
ported seed for winter use, as it makes more bulk, while 
imported seed is better when the plants are to be cut 
green for summer use. 

Origanum vulgare. Pot Marjoram, a branching, 
hardy perennial, about 2 feet tall, bearing in mid- 
summer pink or purple flowers, and small, brown, oval 
seeds, grows wild on the skirts of European woods. 
The highly aromatic leaves and the young shoots gath- 
ered just before blossoming are used like those of 
Sweet Marjoram. The plant is of easy culture, succeed- 
ing in all warm garden soils. It may he propagated by 
seed, but, where established, division in spring or 
early autumn is generally practiced. The plants should 
be set 10 inches asunder in rows 15 inches apart, and 
kept well cultivated. Dwarf Pot Marjoram, a variety 
that comes tnie from seed, bears lar^e heads of whitish 
flowers, and is often used as an edging plant. 

M. G. Kains. 

ORtZA (Japanese name). Ruti\ceaf. Decidiious 
shrub, with alternate, petioled, almost entire lvs., and 
greenish inconspicuous fls. It has proved hardy in 
Mass., but has no decorative merit besid^.s its bright 
green foliage, which is not attacked by insects or fungi, 
and has a strong disagreeable odor like that of Ptelea. 
Orixa seems to grow in almost any soil. Propagated by 
greenwood cuttings; also by layers and root cuttings 
and by seeds. The genus has but one species. Fls. dia*- 
cious, appearing with the lvs. on the branches of the 
previous year; sepals and petals 4, staminate fls. in ra- 



cemes, pistillate fls. solitary : fr. consisting of 4 dehis- 
cent pcKls, each containing 1 black, subglobose seed. 
Pistillate fls. and fr. are described as solitary as stated 
above, and so they are on Japanese specimens, but a 
plant in the Arnold Arboretum has the pistillate fls. and 
fr. in short racemes. 

Japdniea, Thunb. {Celdstrus Orixa, Sieb. & Zucc. 
Ilex Orixa, Spreng. Othira Orixa^ Lam.). Shrub, to 
8 ft., with spreading branches pubescent when young: 
lvs. obovate to oblong, obtusely pointed, entire or finely 
crenulate, bright green above, finely pubescent beneath, 
translucently glandular-punctate, 2-A in. long : fla. 
small, greenish: pods about % in. long, light greenish 
brown. April, May. Japan. Gt. 35:1232. 

Alfred Rbbdeb. 

OSNAMEHTAL OAXBEinNO, or ornamental horti- 
culture, is that branch of horticulture which is concerned 
with cultivating plants of all kinds for ornament rather 
than for food. It includes floriculture and also the cul- 
ture of trees for shade and display. ( The culture of trees 
on a large scale for timber and for other profitable pur- 
poses aside from ornament is forestry. The culture of 
trees in general is arboriculture. ) Ornamental gardening 
includes carpet-bedding and formal gardening in gen- 
eral, while landscape gardening is concerned with mak- 
ing nature-like pictures, or at least with the general 
plan of the place. 

OBNITHOGALITM (Greek, bird and milk ; application 
unknown). Lilidcece. This genus includes the Star of 
Bethlehem, a dwarf, hardy bulbous plant which bears 
umbels of green and white fls. in May and June. Omi- 
thogalum is one of the largest genera in the lily family, 
containing about 100 species scattered over Europe, the 
Orient, North and South Africa. In 1873, when Baker 
monographed the genus (in Latin) in the Journal of the 
Linnean Society, he recognized 73 species altogether, 
but in 1897 he gives an account (in English) in Flora 
Capensis of an equal number from South Africa alone. 
Baker made 7 subgenera, based chiefly upon the color 
of the fls. and the shape of the cluster, though one sub- 
genus was cut off from all the rest by having the sta- 
mens perigynous instead of hypogynous. The majority 
of the species seem to have more or less green in the 
fls. either on the face or back or both, and often the 

freen is prettily set off by a narrow white margin, 
ome species have pure white fls. and a few have yel- 
low or yellowish ones. Some of the dominant forms of 
flower-clusters are oblong-cylindrical, broadly triangu- 
lar, subcorymbose and lanceolate. Omithogalum is dis- 
tinguished from other genera as follows : perianth per- 
sistent; tube none; segments 6, usually spreading: 
filaments more or less flattened and in manv species 
unequal ; alternate ones being broader at tde base: 
ovaiy sessile, 3-celled; ovules many in a cell, super- 
posed : style short or long : capsule membranous, 
loculicidally 3-valved : seeds globose, usually not 
crowded nor compressed : often the perianth segments 
are keeled and the green color follows the keel. 

Horticulturally, Omithogalums may be divided into 
hardy and tender groups, and each of these may be sub- 
divided into dwarf and tall. The hardy kinds are con- 
sidered by English amateurs amongst the choicest 
summer-blooming bulbs for wild gardening. With the 
remarkable increase of wild gardens now going on in 
America, arrangements should be made so that ama- 
teurs may procure these bulbs cheaply and scatter them 
with a free hand along woodland walks and in the grass. 
The common Star of Bethlehem, O. umbellatum, a 
dwarf kind, is the only Omithogalum that is at all com- 
mon in our gardens. O. nutans has escaped from a few 
ojd gardens but seems never to be advertised in America, 
and rarely even by the Dutch bulb-growers, but in Eng- 
land **it is a very popular species and one of the most 
easily managed of all the Omithogalums. In borders 
amongst other named bulbs, however, it becomes a 
great nuisance, an account of the freedom with which 
its innumerable bulbils are formed. In a semi -wild or 
uncultivated spot it is a capital subject for groundwork ; 
it requires no attention whatever, and flowers freely all 
through April and May." 

Of the taller hardy kinds O. lati folium and O. pyra- 
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midair teem to b« the moHt desinble. Tbme are the 
beat u> place among shriibber7 and letve UDdisturbed 
foryeara. A pttrtieularly robust clump of O. lodVoHumU 
reoorded u b^mring over & hundrtd splkea of floven 
«■> stalkl 3 ft. hlgb. O. pgramidaU ia hare doubtfully 
referred to O. Jfarboneme, bat there Is no doubt about 
the beautj of the plant which EngliHh gardenerg call O. 
pgrtiMidale. For formal beauty it Is hard to excel. It 
■oDietimea makeB a perfect pyramid of starry vhlte 
Bowers, the apjke 12-18 in. loog, the &■. an Inch across, 
and a handred or more Bb. In a spike. 

The lender kinds in cultivation are chiefly from the 
Cape of Qood Hope, tboagb O. Arabicum is found In 
the Mediterranean regioc. Connoissenrs are divided be- 
tween O. Arabieum and O. revolvlnm, but the former 
has been more pictured and has a greater number ot 
admirers. When Well grown It^a probably the showiest 

Slant of (he whole genas. O, Arablenm Is a fickle plant. 
t CTOwa to perfection In Onemaey, with stalks 3 ft. 
high and fla. 2 In. acrOBa. borne In free. Informal elua- 
ters. The tall-spiked waving maasea of whlt« remain in 
fRiod condition for some weeks. In Guernsey they are 
esteemed for cut-flowers. The white of the large, broad- 
petaled fls. Is aet off by a gleaming black platll, which 
makes a striking and pretty feature. O, Arabieum Is 
suitable tor pot culture Id northern conservatories, but 
perhaps the beat way to grow It la In quantity In a frame. 

or two. a dlfflcnlty possibly to be aasoclated with their 
Insufficient ripening. W. Goldrlng writes : "To keep 
the pots with the butba in them in a grecnhouae and 
not watered ia not sufHcient; they should be kept In a 
dry atmosphere, and if baked in the sun. so much the 
better. Autumn la the best time to get bulbs, and after 
potting they should lie kept dry till apring, and with the 
signs of growth plenty of water should be given, and 
occasional weak manure water." It Is suspected that 
there are two varieties, ashy-blooming and a free-bloom- 
ing kind. Tills may explain some of its reputation tor 
eaprlciousnesa. O. thyrioidei iseaaiorto grow and earlier 
to bloom. With gentle forcing It may be had for CbrlsCraas 
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. S. A(r. B.H. ll&l (lla. while, 

Var. aftnoM, Alt. (0. abnum. Curt), baa golden 
yellow fla. B.M. 190 (Bb. aatrron). 

Var. DaTteomi, Ker., has pale yellow fls. B.B. 
i:3m. 

CC. JTHiflAer of ftoteen iu a clatter SO-100. 

latUAIium, Linn. Lvs. 5-6, ascending, glabrous, 
fleshy herbaceous, broadly lorate, 12-15 in, long, 1H-! 
lu. wide In cult. ; filamenla about equal, lanceolate. 
Taurla. Caucasua, Kurdistan, Arabia. Egypt. B.H. 876. 
B.R. 23:1978 (fis. green only at tip of keel, and bonte 
in a perfect pyramid). 



AA. FJl. 



■ith a 



: the 



Itw 

without finding It offered. O. eaudattin Is similarly n 
in tride catalogues, bnt It is atlll cultivaied In dwelling 
houses under the erroneoua name of Sea Onion. The 
Sea Onlou Is Urglnta marititna, a plant of the same 
■:eDenil appearance but distlngulahable In leaf, flower 
and fruit as follows ; Urf/inta marilima has lvs. 2-3 In. 
wide: raceme lS-2 ft long: bracts 9-1 lines long: fla. 
while with a brown keel: seeds crowded, disk-like. 
Ornitlmgalum taudatvon has lvs. 1-lS lu.wide: raceme 
K-1 ft. long: bracta 6-9 lines long: fls. keeled with 
green: seeds not crowded nor compresaed. 

Perhaps the beat pure Iv horticultural reviews of this 
group are to be found In The Garden: the lender kinds 
by (ioldring In Gn. 49, p. 308 ; the hardy kinds by "DK," 
in Gn. 41, p. 376. 

A. Fti. ttU-eolond, bol\ front and batk, 

B. Piilil prominrnt, ihiniHg, grttniih black. 

AriMnoi, Unn. Fig. 1594. Bulb ovoid. 1-lK in. 
..._. _ .,-.. ,_ - .. ^,, 

ft. 

e, 3-5 in. long 
fla. self-colored, odorous; filaments Uuceolate, not cus- 
pidate, alternate ones distinctly broader, but not quad- 
rangular on the base. Mediterranean region. B.M. 738. 
Gn. 49:1063 (good). B.H. 3179 and B.B. 11:906 |as O.eo- 



}l]l margin 
Clatter ini-eraely pyramidal in outline. 

1, Ouss. Bulb ovoid, 1 in. thick, aimple: 
IvB. S-6, narrowly linear, 5-6 in. long, 1-S lines wide, 
unspotted: acape 2-3 in. long: raceme S-lO-fld,, corym- 
bose or Inversely triangular In outline, 2-3 In. long and 
wide: pedicels ascending: fls. with outer perianth seg- 

BB. Ctutltrs quadrangular in outline. 

c. Ifnmberof floveri IS-tO. 
imlMUitDm, Linn. Star or Bithlehim. Bulb anb- 
globose, 1 in. thick, bearing numerous bulbils: lvs. 
6-9, narrowly linear, 6-13 in. long, 2-1 lines wide, deeply 
channeled, diatlnctly apotted white: scape 4-6 In. long: 
raceme 12-20-fld., quadrangular in outline. 4-6 in. long, 
6-9 in. wide: lower pedicels in fr. spreading: fla. with 
outer perianth aegmenta margined white. Mediter- 
ranean region. Escaped from old gardens In U. S. 

cc. NuMber of floiceri S-lt. 

firalltereua: lvs. 5-6, narrowly lluear, 4-6 In. long, 1^ 
Ines wide, glabroua, apott«d, disappearing after the 
fls.: acape 1-1!^ In. long: raceme 3-12-fld., quadran- 
gular in outline, \'>i in, long, 2X-3 in. wide : lowest 
pedicels In fr. deflexed : bracts %-\ In. long, shorter 
than the pedicels: fla, with outer perianth segments 
margined white: style very short. S. Ed. 



■.Jacq. Bnib globose, l>i-2 in. thick: Its, 
. , . ncvolate. 6-12 in, long, 1-2 in. wide: scape H-VA 
ft. high: raceme 12-30-fld.. dense, triangular in outline. 
3-1 In. wide: fls. self -rolored ; filaments alternately 
longer and lanceolate, alternately shorter, dilated above 



AAA. Flovera mart or l^M «-hili-r<ieed, but keeled 

with green on the back. 

B. Blosioms nodding. 

uBtant, Linn. Bulb ovoid, l-IH In. thick, producing 

oftsota freely: lvs. pale green. 1-1 « ft. long,3-« Unea 

wide, disappearing after the fls.; acape 8-12 In. long; 

raceme 3-12-fld,, oblong-cyllndrical in outline: pnllci-ls 
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shorter than the bracts: fla. green, margined white on 
back, the lower ones nodding. En., Asia Minor. B.M. 
269. Qn. 32:621 & p. 77; 41, p. 376. -Rarely escaped in 
U.S. 

BB. Blossoms erect or ascending. 
c. Width of leaves SS lines. 

NarbonAnse, Linn. Bulb ovoid, 9-15 lines thick: Its. 
strap-shaped, 1-1 H ft. long, 3-6 lines wide, glabrous, 
glaucous green, scarcely disappearing before the end of 
flowering: scape 1-lH ft. long: raceme 20-50-fld., ob- 
long-cylindrical, 4-8 in. long, 1^-2 in. wide : lowest 
pedicels 9-15 lines long: fls. whitish, keeled green on 
the back; filaments lanceolate at base, not squared. S. 
£u. B.M. 2510 (stripe^ ^een back and front). — O. py- 
ramidAlCf Linn., is considered by Baker to be a robust, 
large-fld. garden form, but it is said to grow wild in 
Spain and Portugal and may be a distinct species. Fls, 
white, with a green stripe on back. Gn. 41:854. 

cc. Width of leaves 9^18 lines. 

D. Filaments alternately linear and lanceolate. 

lonffebraoteitiim, Jacq. Lvs. rather fleshy, glabrous, 
lanceolate, lH-2 ft. long, %-VA in. wide, persistent 
until after flowering: scape lH-2 ft. long : raceme 
dense, 30-60-fld., oblong-cylindrical, 6-9 in. long, 15-18 
lines wide: lowest pedicels 9-12 lines long: fls. whitish, 
keeled green on the back: bracts 9-15 lines long; fila- 
ments alternately linear and lanceolate at the base. S. 
Afr.— Baker says the bulb is 3-4 in. thick. 

DD. Filaments alternately lanceolate and quadrate 

at the base. 

eandiitnm, Ait. Lvs. lorate, 13^-2 ft. long, 1-1^ in. 
wide: scape lH-3 ft. long: raceme dense, K-1 ft. long: 
fls. banded green on face, and keeled green : bracts 6^9 
lines long. S. Afr. B.M. 895. Window plant. 

AAA A. Fls. white ^ with a brown or greenish yellow 
eye: perianth segments revolute. 

Terolfttom, Jac^i. Lvs. lanceolate, 6-9 in. long, 6-9 
lines wide: fls. not keeled with green, many in a sub- 
corymbose cluster; style very short and stout. S. Afr. 
B.M. 653. B.R. 4:315. W. M. 

OBOBUB is considered a subgenus of Lathy rus, but 
for O. formosus^ see Pisum, and for O. lathyroideSf see 
Vicia. Since Lathyrus was written for this work, the 
names of 3 other species of Orobus have been promi- 
nently mentioned in this country: O. aurdntius=^ Vicia 
aurdntia; O. flaccidus^Lathyrus vemuSf var. flacci- 
dus, Ser.f which is distinguished from the type by its 
very narrow, flaccid lvs. ; and O. Pannonicus^ a puzzling 
name, which is discussed in the next paragraph. 

Orobus PannonicuStJacq., is by Index Kewensis re- 
ferred to Lathyrus Pannonicus^ Garcke, but older au- 
thorities, as DeCandolle and Koch, refer it to Lathyrus 
albuSf Linn. f. L. albus differs from other species as 
follows : root of clustered, club-shaped fibers : stem 
angled, unbranched, narrowly winged above: Ifts. 2-3 
pairs, linear-lanceolate and linear: style linear. Nor- 
mally it has white or yellowish fls., with the standard 
often flushed rose color on the back ; but var. versicolorf 
Koch, has a purple standard, with yellow wings and 
keel. This is B.M. 675 (as O. varius) and probably the 
form in cult. 

OBdlTTimt fone of many names arbitrarily applied 
by Linnieus ; he probably had in mind some water 
plant growing in the Syrian river Orontes). Ardcecp. 
Golden Club. Orontium aquaticum^ or Golden Club, is 
a hardy, native, aquatic plant, which bears in early 
spring yellow *^ clubs " on white stalks. The <^club " is a 
cylindrical spadix 1-2 in. long. The lvs. are ascending 
or floating, according to the depth of the water. They 
are oblong-elliptic, with a blade 5-12 in. long, and no 
distinct midrib, but numerous parallel veins. The fo- 
liage is handsome, dark velvety green above, silvery 
below. The plant is very strong and deeply rooted, grow- 
ing in water 1(^-18 in. deep. On account of its Arm hold on 
the soil it may be planted in swifter water than mo8t 
aquatics. It has the fault of being difficult to eradicate 
when flrmly established. 



Orontium is a genus of one species, which is found in 
swamps and pools from Mass. to Fla., mostly near the 
seacoast, but extending as far inland as central Pa. and 
La. Spathe usually soon deciduous : fls. hermaphro- 
dite, covering the whole spadix ; sepals scale-like, im- 
bricated upon the ovary, usually 4 in the upper and 6 
in the lower fls.; ovary 1 -celled; ovule solitary, semi - 
anatropous : fr. a green utricle. 

aqn&tioiim, Linn. Golden Club. Blade of lvs. 5-12 x 
2-5 in.: stalk 4-20 in. long: scape K-2 ft. long. B.B. 
1:364. L.B.C. 5:402. R.U. 1888:85. Gn. 27, p. 213. 

F. W. Barclay. 

OBOXYLOIT (Greek, a mountain tree; nevertheless 
it grown anywhere from sea-level to an altitude of 3,000 
ft.). Also written Oroxylum. Bignonideea. A genus 
of one species, an Indian tree, which, as Franeeschi 
says, is ** remarkable for the large size and striking form 
of its leaves, almost black flowers, and long, sword - 
shaped pods." This tree is cult, outdoors in S. Calif, 
and under glass in Europe. It attains 2&-I0 ft. in In- 
dia, has lvs. 2-4 ft. across, which are shining and twice 
or thrice temately pinnate; Ifts. 5x3-4 in.: raceme 10 
in. long: fls. fleshy, 214 in. long, 2-3 H in. across, bell- 
shaped, and white or purplish according to the Flora of 
British India. 

This tree has no near ally of garden value. It might 
be roughly compared to a Oatalpa for its long pods and 
winged seeds, and for its much -cut foliage to Jacaran- 
da ovalifoliaf which is one of the most striking and 
elegant trees cultivated in subtropical countries. Ge- 
neric characters are: calyx large, leathery, truncate or 
obscurely toothed : corolla-lobes 5, subequal, round, 
crisped, toothed : stamens 5 : capsule septicidally 2- 
valved: seeds thinly discoid, with a broad, transpar- 
ent wing. 

tndionm, Vent. Lvs. opposite ; Ifts. ovate, entire : 
peduncle 1 ft. long: capsule 1-3 ft. long, 2-3 in. wide, 
nardly 4 lines thick. India, Ceylon, Cochin China, Ma- 
laya. 

OBPIVE or STOITE CBOP. See Sedum, particularly 
S, I'elephium. 

0BBI8-B00T or IBIS-BOOT. See Iris Florentina 
and Perfumery Gardening, 

OBTHOGABPUB (Greek, straight fruity which distin- 
guishes this genus from Melampyrum). Serophularid- 
cece. O. purpurdscens, Benth., is a plant something 
like the Painted Cup (Castilleia). It is a Calif omian 
annual, growing a foot or less high, with yellow, crim- 
son-tipped fls. and gaudy bracts. Gray says it is **com- 
mon along the hills and mountains of the coast, from 
San Diego to Humboldt Co., so abundant as to give the 
ground a purple hue for miles in some places; occasion- 
ally, with duller or only pallid color, in salt marshes. 
The reddish, soft and copious beard of the narrow and 
hooked upper lip which marks this species is composed 
of many- and close-jointed hairs." This plant was 
offered in 1891 by Orcutt. For fuller description see 
Gray's Syn. Flora of N. Amer. In Orthocarpus the 
calyx is 4-cut; in Castilleia many -cut. 

OBTHBOBAVTHITB (Greek, morttiny flower; because 
the fls. open in the morning and fsde before noon). 
Iriddceee. O. multiflorus is ^ charming plant some- 
thing like our blue-eyed grass or Sisyrinchium. It has 
a tuft of grassy foliage a foot or two high, and sky-blue, 
6-parted fls. an inch or more across, which open one 
after another for a week or so. Horticultural! y it is 
classed among tender bulbs, though its rootstock is a 
short, thick rhizome. This choice plant comes from 
Australia, which, unlike the Cape of Good Hope, is very 
poor in showy bulbous plants of the iris, lily and ama- 
ryllis families. 

Orthrosanthus is a genus of 7 species, 2 from tropical 
America and 5 from Australia. Lvs. flrm, linear, equi- 
tant: clusters many-fld., panicled: fls. pale blue; pedi- 
cels so short that the capsule is not protruded from the 
spathe; perianth-tube very short or none; segments 
oblong, nearly equal, spresiding; filaments free or con- 
nate only at the base: ovary 3-celled; ovules many, 
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nperpoud; Btvle-bruiohei ftlteraatlDg with the an- 

m nioni Tuisble gsnaB. and hu longer pedicels. See 
Bkker'a Handbook oftheIrldeB( 1892). 

There seema to be no rooorded Ameiic&n «xperi«Tiee 
wilb O, muUiftimit, Erelage lints it among hulbs snlt- 
able tor frame oaltare. Nicholson says It thrives and 
does best when planted In the border of a Bold onser- 
Talory, and adds "If, boirever. it Is necessarf to grow 
them in pots, nse tnrtj loam and leatjmold. and Insure 
tolBoleut drainage,' 

malUfUrai, Sweet {lAbfrlia nzAna, Hort.). Lts. a 
doaen or more, I-IS ft. long, % taHot ta inch wide; 
panicle 4-6 In. long; eapanle obtuse. Soathem and 
weitem Aaitralla. L.B.C. I5:U7«. B.R. 13:1090 (a* 
Bitj/riKcltiitm eyaiMUDil. yi_ u, 

OBfZ& (derived from the Arable name, Eras). 
Grami^ta. Sis ipecies of the tropipii, IncludlQK O. 
taliva, Unn., the well-known rice of commerce. This 
Is a native of the Old World tropics, and is naturalixed 
In BtkiIIj cultivated extensively In China and India 
and more pecentl; In the coast region of our southern 
states. A marsh plant, with flowers in panicles; aplke- 
lata lad.; empty Klomes 2. small; A.-^lume and palet 
abont equal, laterally compressed, keeled, the former 
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A. Lvt.ttmall-toothei or tHtirt. 
trifTUU, Lour. {'Oiea frAgmin, Thunh.). Fig. 159G. 
Small tree or shrub, usually cult, as a pot-plant: Iva. 
oval to ohlong and lanceolate, finely aharp-toothed 
(said to be entire In the wild plant), tbick, ligbter col- 
ored and relny beneath: fls. small, white, tbe corolla 
divided nearly to tbe baiie, in clusters in the npper ax- 
ils, very fragrant: fr. not produced on the cult, plant, 
but on the wild plant said to be ellipsoid and 5j z K tn. 
India, China. Japan. B.N. ibS2. UB.C. 18:1786. 



lally u 






0BTZ6P8I8 (Greek, rife-Ukt; from a fancied tt- 
■Fmblance to that grain). OramiKea. Mountain Kicb. 
Contains about 34 species of temperate regions. Uoatly 
tutted perennials, nlth narrow panicles of rather large 
(rreenish 1-fld, splkelets. Empty glumes thin, nerved, 
n'-arly equal; fl.-glume coriaceous, becoming Involute, 
provided at base with  short callus, and at apex with a 
simple untwisted declduoua awn. Three of our native 
apeeles are offered by dealers In wild plants. 

SMlaniMArpSi, Hubl. Distinguished by Ita leafy culm, 
the IVB. being broad and Bat : panicle simple or com- 
pound; fl, -glome hlacklah; awn about 1 In. long. Rocky 
woods, NewEng. to Ho. — Blooms late In summer. 

acparUUU, HIchx. This and the next have tufted, 
naked culma, with flat, concave or Involute Iva.: culms 
»-ie In. high, bearing sbealha with rudimentary blades; 
Its. rongh-edged, evertreen: awn ^ In. long. Northern 
■tates to Colorado. — Blooms early in spring. 

Oasadtatll, Torr. Culm G-15 In.: lowest aheaths 
leaf-bearing: Ivs. Involute, thread-shaped: awn very 
short, deciduous or wanting. Me. to Minn., on rocky 
bUla; rare. a. S. Hitchoock. 

OBAOI OXAHOB. See Toxglcn. 

M1BB9 are willows used for baskets and willow-ware 
li generaj. Some dogwoods are also called Osiers. 
The varioua kinds are described under Sallz and Cor- 
iios. Osier eolture is generally considered as belonging 
to aylvlcolture rather than to horttcuttnre, and Is there- 
fore not treated bore, but the Interealed reader should 
proenre "Osier Cultnre,'*by John H. Simpson, a pam- 
phlet of 27 pages, Issued In 1898 as Bulletin 19 of the 
Div. of Forestry, U. B. Dept. of Agriculture. 

OIKITTHUB (fragrant flower). Oiiiear. The cul- 
tivated members of this genus are usually knovm as 
Olau, hat OimanthuB is distluguiahed from Olea by Its 
Imbricate rather tban volvate obtuse corolla- lobes: fls. 
fascicled or in short, perfect or Imperfect racemes: Ivs. 
K^nerally opposite, entire or serrate, thlckish ; ever- 
green trees or shrubs, of 7 or 8 species In eastern Asia, 
Pacific islands, and one In North America. 0. fragranM 
it the only oommon speclea in cult,, and this Is a green- 
house plant in the North, being grown for its very fra- 
grant ds. It is of tbe easiest culture In an Intermediate 
temperatat«. It la almost a oontinnons bloomer, al- 
thongb ordinarily It shoald he reeted In late winter or 
mmmar in order to ripen the wood for fall and winter 
Uoom. Be careful not to overpot. and keep the plant 
free from mealy bug. In tbe South and in Califomta, 
tt thrives when planted oat in a place shaded from the 
Didday SOD. 



Olta traorant o^ cardens. 

Amnieiinu, Bentb. & Hook. Divil-wood, Flabida 
OlJU- QlabrouB small tree or toll abrub, with whitish 
bark: Ivs. thick, evergreen, lonce-oblong, with a short 
petiole, entire, shining above: Us. polygamous or dlce- 

Ivs., fragrant: tr. a small dark purple drupe. Blooms 
in spring, N. Car, south. S,S- 6:279, 2B0.-Thls plant 
is In cult. In choice collections south, but It is not now 
advertised. 

XX. Jjvi. uiuatiy ipiny-loothed and hoUy-Ukt. 
Aqtdtalinm, Sieb. Small, evergreen tree, with elllplic 
or oblong-ovate, stiff spiny -toothed, shining Ivs,, 3-4 In. 
long ; fls. white, in short axillary clusters appearing 
in autumn, very fragrant, lar^r than In O, fraarant. 
Japan. 0.0.11.6:689. Very variable. Var, IliclUlfu, 
Hort. (Ofra ilicifdlia, HaB8k.),l* a compact dense 
shrub, with smaller Ivs. There are variegated-lt — ^ 









Var. myrtUAllna, Hort., has compact habit, with rigid, 
spineless Ivs. OtmanlAui Aguifolium Is hardy with 
some protection as far norlh as Baltimore and Phila- 
delphia. Variegated forms are sometimes grafted on 
privet, bat they lack In constitution. 

O, latifnlia and O. tdnuInAiIui of the inda are probablr 
PhllljreM, O. buxHoiui. Hort,, L> probably Olea Caiwi»1>. 
Linn., a shrub from S. Africa. L. H. B. 

OSKOBHtZA (Greek; referring to tbe sweet, aro- 
matic, edible roots). nmb«ltlUra. A smalt genus of 
perennial herbs, 1-3 ft. high, wlthtemalely decompound 
foliage and white fla. in few-rayed umbel*. Tbey are 
sometimes called Sweet Cicely, but the true Sweet 
Cicely la MyrrMi odomta, a cloxely allied European 
plant, the Ivs. of which hare the scent of anlae seed and 
are uaed la flavoring. Two wCKtem species were once 
advertised In the eastfim stales, and 2 eastern species 
are rarely offered, F. W. Barclay, who has charge of a 
very large collection of native plants, writes that the 
eastern species require a loose, rich, rather moist loam. 
Tie odds that they are nsually to be found In shady 



Oenerie characters: Calfx-teetb obsolete ; tr. linear, 
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glabrous or briatly; c&ipe] allghtly flattened dorwU; or 
not kt all; itylea long or short; seed-face trom slightlv 
coQCBve to deeply suloftte. Coulter and Rose, Monograph 
of Korlh AmerlcBn UmbeUirern, 1900. The generic 
name la also spelled Oimorrhiia, 

A. Fr. with promintnt eaudaU atUnualion (t-t linei 
long) at baae, viry briitly. 
B. Style a line or more long. 
lonfftitylli, DC. Stout, gUbroni or slightly pubes- 
cent. Csnnds to Va. and west to Dakota. B.B. 2:530.- 
RooU with a stronger emell and taaCe of anise than O. 
breviMtylii. UrothertoD says it is a much prettier plant 
than the next, with larger umbels. 

BB. Style half a tine or ten lang. 

C. Lrit. e-J in. long: rayi itout, l~t in. long. 

breviitylii, DC. Rather stout, villuus -pubescent: 

Ivs. 2-3-ternate: style and atyiopodium half h lino long. 

Canada to N.C. 11.8.2^530. 

CC. Lflt. %-S in. long: rays tletider, f-4 in. long. 
nftdft, Torr. Rather slender, somewhat pulieneent or 
glabrous: Ivs. twice teruatc: atylo and styiopodium >i 
line long. MU., Calif. 

AA. t'r. icilhoul taiidati alttnualion at ban. 

oeddeotUl*, Torr. (Jf^rrAii oecidentAlin, Bentb. & 

IIoo1c.|. Rather stout, puberulent or putieacent: Ivs. 

3-^-ternate; Ifts. 1%-A in. long: umbel 6-12-rayed: 

 -5 i_n. long: atyiopodium and stjle y,-l line long. 

>aat to lUoDlsna. -^ jj. 

OSKDITDA (from Oimtindtr, aname of a Saxon god). 
Omunddcea. A small genus of showy native fertia, 
with rather coarse foliage, but highly ornamental from 

panicles borne on the Teliis of reduced Iva.. provided 
with a mdimentary tranaverso ring and opening verti. 

A. Lft. tullg bipinnatt. 

ngUli, Linn. Rotal Fern, Growing In clamps 2-{i 

ft. high, some of the leaves bearing panicles at their 

anmmita; pinnn 1-2 In. long, rounded at the base and 

uaaally blunt. Well adapted far open, moint places. 



Calif, t 



1996. Royal Fem— OunuDda cinnanwmea. 

Eu., N. Amer. and Japan. -Common I v calleil Flowerinir 
FemorKlnB-fern. O. ^n/mMiVn, Thuiib., is a (orm with 
the sporophyll^ forming distinct leaves and-soon with. 
crinBaway; various crested (onna appear in cultivation. 
AA. Les. bipianalirid only. 
olmuuntmaa, Linn. Cisnamos Fern. Fig. l-'iMi. 
Plate XI. (ir..HiTi>t In oIiimit,. l>-4 ft. hJKh or 
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ClaytonlAiu, Unn. Orowing In crowns, with the 
sporangia confined to a tew (4-10) of the central pintm 
of the leaf, and of a dark brown color. Similar to tfaa 
last, but lacking the little tuft of wool in the aiils o[ 
tlie pinnn which characterlaei the Cinnamon Fern. N. 
Amer; said also to grow in India. 

L. M. Uhdbuwood. 

Osmundaa are strong - growing ferns of vigorona 
constitution, and well adapted for genera] culture In 
any fertile soil which is not over dry. They are deep- 
rooted fema and, therefore, require considerable depth 
of soil. All the species do well in full sunlight. 
but the moat satisfactory position for all the species 
would be a deeply dag, thoroughly enriched border ly- 
ing north of a wall. O, rtgalit reaches perfection only 



3 rich, < 
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sunlight or thin shade. 
where it may atuln a height of 8 ft. O. Clayloniana 

partially shaded posltioni. It may attain a height of S 
h. O. einnamomea Is naturally a fern of the swamp, 
though not In auch wet positions as O. ngalit. It 
grows most luxuriantly In partial shade. In a wild atata 
it occasionally attains a height of 6 ft. 

F. W. Barci^v. 

OSTEOlltLXB (Greek, stone apple or itone fmiti. 
Roiicea. The plant which bears the uncomfortable 
name of Otteonelei anthyllidi/olia is a wbile-fld.. red- 
fruited bush, ranging trom China through the Pacifie 
islands as far south as Pilcaim's island. It has pin- 
nate foliage, silvery beneath, each leaf 2-4 in. long sad 
composed of about 25 Ifta. The apeclflc name of the 
plant records Its resemblance In foliage to AnthytliM 
Barba-Jovii, a plant with pea-like fls., known aH Ju- 
piter's Beard, which Is considerably used for seaside 
planting in trostlcss ooantrles. Botanleally Osteomelea 
is cloaeat to our shad huah (Ameianchier), bnt inferior 
in hardiness and in beauty of fls. All the other species 
at Osteomelea (about 7) are natives of the Amies, and 
have simple ivs. The silvery nature of O. antAyllidi- 
folia varies conaiitcrably In the wild, and glabrous speci- 
mens have been collected. 

Generic characters : trees and shrubs: Irs. altemaW, 
stalked, leathery, evergreen, entire or serrate: fla. 
white, few or numerous, in flattish clusters: calyi-tnbe 
bell- or top-nhapetl, adnata to the carpels; lobes B, per- 
sistent: petals 5, oblong; stamens 10 or more. Inserted 
on the throat of the calyx; carpels li. more or leas grown 
together and to the calyx: drupes 5-stoned. 

antbylUdllalla, Lindl. Evergreen huah, 6-6 ft. higfa, 
much branched: bark brownish black: Ivs. spreading 
and recurved; Ifts. more or less in pairs, yellowish 
green: fls. about % in. across, a doieu or so In a elna- 
ter. B.M. 7354. yf_ jj. 

0BTE0BF£KMUK tnanUUaram is a shrubby yellow- 
fld. composite, growing 2-4 ft. high, which was offered 
in IHHI by Reasoner Bros,. Oncco. Fla. It has dropped 
out of cult. It ia fully described in Flora Capensia 
3:433. where the entire gT:nu3 of 38 species is mono- 
graphed, 

OSTBdWSKIA (after N, ah Ostrowsky, Rnssiao pa- 
tron of science). Campanutirete. The Giant Beu.- 
Fi'^wEU, O. magnifiea, ranks among the twodosen moat 
interesting "hardy perenniuls" introduced during the 
last [wo decades of Ibe nineteenth century. Each stem 
grows 4 or 5 ft. high, is branched only at the top. and 
hears 3-6 bell-shapi-d, pslo lilac lis. 4-6 in. across and 
4 in, deep. A healthy clump may throw up as many aa 
G-lOstcms. Before the discovery of this plant, rin^yrodon 
granilitlonim WBB generally contiidered Ihe showiest of 
hU the large bell-flowers, but J. N. Gerard declares that 
the l'lBt)-codon Is veryeommonplaee beside Ostrowskya. 
lu the colored pistes the flowers have a rather washed- 
out appearance, except In "Ganien," which shows plnk- 

1 tinlH. Geranl describes the color as a very light 
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almost white, with deeper veinlnga. 



OSTROWSKIA 

A dark btae variety waa thoDght M exist, bnt uDfartu- 
nately notbing ot the kind has been aeen In cultivation. 
AlloKetherlclsB very slDgularp1snt,witb Its great fle>b; 
rwta, aometimea 2 ft. Iohr, Its whorled Ira., and the 
ronapleaoDB pores of the capaule. whlcb are twice u 

PlatyfwdoD. ita Ivs. are membranoui and light green. 
It la the only apecles tn the geoDg. As a genus Ostrov- 
ikya is close to Campanula, belog dlstlngulsbed by the 
whorled Iva. and tbe Hon] parts numerioally greater. 

The aiant Harebell needs a deeply worked, perfectly 
drained, sandy soil. Soon after flowering the plants go 
to rest and nothing Is left of them above ground. Their 
place should be carefully marked to protect the brittle 
roots from careless digging. Our dry summers and au- 
tamn* seem to suit the plants well, but frequently in a 
moist October growth starts and ibis seriously weakens 
the old plaots. When only a few plants are srown. a 
tight board covering will be found convenient for keep- 
ing tbe roots dry and dormant. For winter protection 
ItTs advisable to give a libera] covering of litter. Ex- 
eeasire moisture will destroy the crown. Flowering 
specimens can bardly be expected within 4 years from 
•eed, and seeds are slow U> germinate unless fresh. 
Nnrserymen now propagate tbe plant by cuttings of 
the yonng growths taken with a heel in spring; ama- 
ttars by root-cuttings. 

amffsUlea. Kegel. Oiaht Bill-vloweb. Tall, strict. 
glabrous berb, with tuberous roots: Iva. In distant 
whorls of t or G, ovate, toothed, abort, a talked. 4-6 in. 
long; calyx-lobes 2 In. long, spreading or recurved; 
floral parts 5-9, usually T; style large, thick, yellow. 
Eastern Bokhara, at 7,000 ft. On. 34:681; 52, p. 481. 
H.M. 7472. a.Ii'.6;276. A.F.4:331. V. 11:303. Q.M. 
31:459. 461. R.H. 1893:472 and p. ilS; 1888, p. 344. 
l.H. 35;7!. 0.0.111.4:66. S.H. 1:437. 

J. B. Ebllbb and W. H. 

6BTETA (ancient name). Cupulirent. Oilrya Vir- 
giuita, commonly known in America as Hop Hornbeam, 
Ironwood or Leverwood, is a small- to niedlum-alted 
tree, with birch-like foliage, slender yellow male cat- 
kins borne in spring, and female catkins which look 
like eiUHters ot hops, and ripen In July and August. In 
the eastern states the Hop Hornbeam usually grows 
about 15 to IS ft. high, but In the Middle West It grows 
mneh bigher. sometimes attaining M ft. The bark is 
beanlifuUy furrowed. The species has a wide range, 
but Is not common. O, carpinifolia , Scop., and O, Ja- 
Sarg.. have proved hardy at the Arnold Arliore- 






vated plant until It baa borne 9a. and fr., and thus en- 
abled us to determine its exact botanical position, la 
foliage it rr ■-' •-  " ' — ^ " 
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1, pi. 13, la much 



with staminate fls. _ 

Olhtra Is probably the same as that of /. latiMin and 

iHtegra, and alao its cultivation and propagation, ties 

'''■'"'■ AUFBID BeHDBB. 

OlXrra Japonica, a very beautiful ornamental ever- 
green sbmb or small tree, in well eatabliahed In aeverai 
Florida gardens. In the late E. H. Hart's garden, aC 
Federal Point, Fla., there Is a small, bushy, dense tree, 
about 22 feet high, which has dowered and (mited abun- 
dantly. Two plants In my own garden, one on high pine 
land, the other In richer soil near the lake, have done 
exceedingly well, though the one in moist ground Is by 
far tbe larger and very dense. They were planted out in 
the fail of 1896, and tbe most vigorous one is now 7 feet 
high, and aa much In diameter, provided with hranehea 
from the ground. Tbe plant resemblcn Ilex initfra, 
but la different in habit and growth. Whatever its cor- 
rect botanical name may be, It la a very beautiful plant 
for the extreme South, and it well responds to good cul- 
tivation and fertliiiing. g, NxusLiHa. 

OTHORHA (ancient Greek name, of no particular 
application here). OoMp^iUr. About SO South African 
herbs and ahruba. of which one (Fig. 1598} Is in general 
cultivation aa a window-garden plant. The beads are 
usually yeliof, with fertile raya and aterile tubular 

honeycombed: scales of involuure in one seriea. more 
or less nnited to tbe base, valvate : style of disk Hs. 
not divided : akenes oval, with- bristle-like pappua In 
many rows or seriea. Only one species of Othonna ap- 
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tabllsbed vernacular name in this country, altbongh It 
is sometimes dubbed "Little Pickles" because of its 
cylindrical, pulpy leaves. 
Tbe plant abown in Fig. 1598 In commonly known as 
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pan. Catkins borne with tbe 
dnioping, sesnlle at the ends of branchlets of the pre- 
vious year, their fls. solitary In the axil of each bract; 
females terminal, solitary, erect, their fls. 2 to each 
bract, enrlosed by a bractlet. which in fruit enlarges 
Into a closed membranous bladder: male lis. without 

base ot the bladder-like sac. 

Virginlea, Willd. Fig. 1597. Lvs, ovate or oblong 
ovate, acuminate, doubly serrate : bladders 6-S llnea 
long, 4-5 lines wide In froil ; female catkins l!^-2>i In. 
long. Dry woods. Cape Breton to Hinn.. south to Fla. 
and Tex. S.tJ. 9:446. B.B. 1:507, Gn. 34, pp. 230, 231. 

OBWZeO TtL. Monarda rlidt/ma. 

OTHtKA JapOnioa, Imported by Berckmans, Au- 
gusta, (la., is an evergreen shrub, with obovale or ob- 
long-obovale glabrous lvs., entire or nearly ao, and 2-^ 
in. long. There can be but little doubt that it isaapeclea 

with the flguro given by Thnnbtrgot hia O.Japimira. 
which was subsequently referred to Ilex by Sprengel 
BDder the name /. Othtra. In none of tbe more recent 
publications on the Japanese flora, however, la either 
name mentioned, and it is tikewlae omitted In tbe 
BwDOgraph of Ilex by HaximowlcE. Aa the genus 
Othera has no botanical standing it is perhaps the Wat 
to use llti Ot/um as s provlalonal name tor the culti- 
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Ottioaita eraiiiMia, but thereby arlsea a pusalo in no- 
menclature. By Linnnua a certain flat-leaved plant was 
called Olhonna crastitotia. Subsequently some of the 
species of Othonna were separated by Jaubert & Spsch 
into a distinct genus, Othonnopais, distinguished by in- 
volncral scalea distinct and style of the disk florets 2- 
parted. One of the plants relegated to this new genus 
waa Of AimftaeAefHrulia,Linn.,wbich then became OfAon- 
twptit cheirifolia, Jaub. Se Spach. Bentham & Hooker 
consider Llnnnua' Olhonna tramitoUa to be a horticnl- 
tnral form ot Othanitopait cheirifolia. It was therefore 
a natural sequence to say that the OHionna emisitolia 
of horticulturlats is properly Olhonnopiii chtirilolin, 
a atstement which tbe writer made In the revision ot 
Gray's "Field. Forest and Garden Botany." It turns 
out. however, that the OlhatiHa erattitolUt ot horticul- 
turists is not tbe OHionna craiiifolia of LinnKus ( if he 
has been correctly reported}. The former plant is a 
true Othonna. it is the Olhonna craitifolia of Har- 
vey; but since this name traitihlia was used by Lin- 
nnus, it cannot be used again in the same genus, and 
Harvey's plant must take some other name. In fact, 
before Harvey's time, the name Othonna crattlMia 
was used by Meyer for still another species. Tbe O. 



OTHONNA 



scribed M O. filicau- 
revionsly used in the 
1 new nmme muHt be 



glTeniotbeCcrai 






dtbU 



a 1771, tblH plan 



floured in color by Philip Mill* ... 

la«etolali» integrrriniU" ot UnniBUi' Hortns Cliffort- 
lanus. It wu flsurcd kroId by Edwnrdx In 1818 IB. R. 
4;S66). It in ui upright or ucendlng undecabntb, witb 
flat leavea reminding ons of learea of the stock. It U 
described in the EuropeMi books, but is prubably not 
m commerciml cultivation. It is native to the north of 
Atrira. A reproduction of pin of Phlltp Miller's pic- 
lure o( the plant, reduced in Eixo, is shown in Fig. 1599. 
C&ptniii (OI\iiina eranifdlia, Harr., not Linn., nor 
Meyer. Ollionn6piii cheiri/dlia, Bailey in -Field, For- 
est, nnd Garden Botany," not Jaub. & Spach). Fig. 
159fl. Perennial, beeoraing ahrabby at base in lis natire 
country, glabrous, with slender trailinfc or drooping 
Btems: Its. 1 In. or leas lung, flcHliy and cylindr)cal-ob- 
ovoid, sharp pointed, either statlored or In cluater«; 
pediculs 2-6 in. long, ascending, sk-ndcr: beads nearly 
or quit« ^ lu. acrosfi when well gruwn, the narrow, 
bright yellow ray B wide-spreading. S. Africa.-An ex- 
cellent plant for hanging baskelK, for It withatands ei- 
tremes of moleture and temperature. It is r™dily prop- 
agated by planting pieces of the stems. It blooms in 
nearly all seasons. FN. open only in aun. L. H. B. 

OTFBlSIA lOor. Ouris, of the Falkland islands]. 
Scio/ihHlariAftir, O. coccinrti in a choice alpine of 
tutted habit, heart-shaped Ivh., btiiI searlet, narrowly 
"-shaped H«. 1-1 H in. long. The geniral appi'ar- 
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OUVIEANDRA 



species, mostly natives of the Chilei 
Anilei. Herbs, rarely somewbaC wuody at me oase, nan- 
ally dwarf, decumbent or creeping a shnrt disljuiee. 
glabrous or sparsely hairy: fls. either axillary and soli- 
tary, or In a raceme at the apei of a scape, usually 
scarlet' or rose-colored ; corolla-lube cylindrical or 
slightly bell-ahaped at tbe tbmal, lobes nearly equal: 
stamens 4, didynanious: style entire. 

MWatnea, Pers. Hard; herbaceous perennial, apantely 
~'~~ ' mostly radical, long-stalked, heart-shaped. 
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2-8talked tvs. at tbe base, and pairs 

from which the pedicels arise : c&lj-i-iooes □, suorr, 

spreading. Chile. B.M. B335. 

J. B. Kellxb and \V. H. 

ODVIBARDSA lUadagascnr name meaning vattr 
gam, referring to the edible t>ibers|. Sainadtra. The 
Lace-leat or Lattice-leaf plant. O. ftntilralin, is one of 
the most diatlnct and Interesting plants In the vegeta- 
ble kingdom. It grows in Madagascar, Its skeletonised 
leaves floating just under the surface of the water. 
The Ivs. are merely a tracery of nerves and cross- velna, 
bnt despite their lace-like dellcacv they can be handled 
with considerable rouEhDess. The plant is eiiltlTated 
in all the finest collcction.s of tender aquatics. Tbe Iva. 
are oblong in shape, and In fine specimens G-ltJ in. long 
and 2-i hi. broad. See Fig. 1G00. 

The genus and even tbe family of this plant is a sub- 

teot of much debate. If it were not for the skeletoniaed 
Usge the plant would be referred by all to Aponoge- 
ton. However, the venation of the Lace-leaf plant is 
exactly that of Aponogeton, and now and then a leaf 
occurs in which the spaces between the veins are partly 
or wholly filled with green matter. Eilgeworth declared 
that if Ouvimndra were kept dlnttncl Ibeo 4 species of 
Aponogeton must go with it. O. Irtietlralis is all but 
unique. There Is another species with skeletoniaed 
loaves (O. liemitriana) , but the open spaces atv 
smaller and tbe plant Is less desirable for cult. The 
prevailing tendency of the day is to refer both tbesa 



 ™. " Aponogeton. 
The Lace-leaf plant 

rarely to succeed In a 



n In a tub In a 



in opposite pairs to llie number of 1^ oi 
or more bign. Each flower points at n xharp downward 
angle from its slender red fi. -stalk, which is as long as 
the flower. The fls. are S-lippe<l. Sdolied and bulged at 
the very l>ase. This rare and charming plant is culti- 
vated in America, but not advertised at presen" ""- 
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giiW»T, according to the Botanicul MagiiiiDE, the plant 
grows In mnniDg nater, Sume FultivaCors think tbat 
' e water must be changed evei? da;, but this 
' -- Introduce a fi 

,t the green BGum, and 



OXAUS 1181 

stamens; but the native O. violaeta produces onl; the 
first and last ot these three forms of Uowers. which are 
designated aa Iod^- styled, mid-styled and short-styled. 
Several species, ofLen treated as belonging to a separata 
genu<i. Blophytum, ponsess pinnate senwltive Ivs. 

Prop, by division of the compound bulbs 
or separation of the youog bulbs produced 
at the ends ot uudergrouad roots by some 
species, or division of Ibe clumps of those 
which are tuberous, the fibrous - rooted 
caulesceut species prop, by cuttings or 
dlrlslOD. Nearly all may be fcrown from 
seed, but this prooess Is slower, and some 

Planted In rich, well -drained sandy loam 
Id spring, they bloom continuously through 
the season, and arc lifted for winter blooiu- 
ing; sometimes dried off in spring, and 
started Into growl' ' '   - 



etc. The c 






help . _ . 

oxygen. (See Agu 

aad plunged not more than 18 'inches below 

face of the water. For potting soil use a rich compost, 

should be kept clean and sweet, and a temperature of 
65° to TS" provided. Avoid direct aunliKht. 

In Madagascar the streams often dry up, and the 
tubers carry the plant over the drv season. In imitation 
ot nature some cultivators lako the tubers out of the 
soil, and leave them on a shelf In a hothouse during 
the month of February. It is doubtful whether this Is 
DceeKiary. Potting should be done while the plant is 
in active growth, not dormant. Prop, by division, 

fanmtrUll, Polr. (Aponogihm tenntrAlt. Hook.). 
Fig. 1600. The fie. are small, and consist of 6 ' - 
3 pistils and 2 white petal-like bodies. Tht 
numerous, and borne in 2 splkt . 

which are united at the base, and borne on the top of 
scape afoot or so long. A. P. 7:67. A.Q. 15:"" " " 



kept in continuous growth like Pelargo- 
niums, usually Id the temperate house. 

The clasaieal works on Oialis are Jac- 
qnin's "Oxalis, Monographia, Icouibus 
illustrata" (17941, with exquisile plates; 
and Zuccarini's "Monographie der Amerl- 
kanisohen Oi all 8- Art en," and "Nacblrag 
zu der Monographie der Amerikanischen 
OxaliH-Arten" ( 1825-1831 ). The 69 Cbilean 
species are reviewed by Karl Beirhe in 
Ecgler's But. Jahrb. 18:259-306 <1894|. 

None of the cultlt-ate<l kinds are hardy, at least in 
the North. The bulbous ~ ~ 

greenhouses make handaon 

and one frequently sees them displayed as hanging 
plants. They are easily grown, clean, healthy, and con- 
tinue a long time In bloom. The roots are started In 
August oc September, and commence growth quickly. 
Good rich soil Is recommended. The crowns should he 
kept near the surtare. and deep pots used, as the plants 
are liable to lift themselves out. Abundance of water 
will be required during the growing season, and a little 
liquid stimulant will help them when in bloom. 'When 
going to rest, less water will be required, until finally 
tbe pots may be laid on their sides until another season. 
T. D. Hatfjeuj. 
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dXALIS (*Aiir7> ,' referring to 

the foliage|. eeraniice<F, sometira 

ily, Oialidicea. Over 2O0 specli 

Africa and tropical and subtropical America, a lew 

are weeds or woodland plants through (he northern 

countries ot both hemispheres. Mostly bulbous or 

tiers and rockeries or especially as hanging -basket or 

window plants for their flowers; a 

few used In salads, and several of 

the South American species grown 

for their edible roots or tubers. 

Tbe fis. usually close at night and 

in cloudy weather, and the leaves 

"sleep" at night {Fig. 16011. 

O. Aerloiilla produces, in addi- 
tion to the showy flowers, others, 
concealed by the leaves, which are 
fertilized in the bud. like those of 
our native blue violets. The bul- 
bous and tuberous species com- 
monly consist of three otherwiiie 
similar forms. In tbe flowers ot 
which the styles are respertivelv 
longer than. Intermediate b< 
and shorter than the two 




2 OXALIS 

L. Flanli irilhoHt bulbi Br Kaly 
raolMteckt : item iimally tlon- 
gated, leafy, 
B, LtU. paltnately plaetd, not 
leparated, notched. 

c. Color of n». roty 1. rMMi 

CO. Color of fit. ehiifig ytlloir. 
D. Peduntlei ihorltr than 

lv( 2. ooralenlftUi 

DD. Pedunclei longer tItaHtfa. 

m. Foliaee eluiltrtd 3. Vft]di*ienfli 

■E. Foliage teattered t. OrtKieil 

BB. Lfti. pirmalely placed, leme- 

wXat leparated, entire S. d«Uoilt» 

1. Plantt with underground itemi 
thickened and tealy at end, 
farming a tort of tnber: tltn 
eeareely any: Ivi.ofSlfti. 
B. Fl: tckile, Kilh rosy veine. 

0. Lfte. obcordate 6. AcMOMlla 

cc. Lfta. broadly Iriangnlar, 

tcareely notched T. laponlOA 

BB. Fit. roiy, lilac, or white 8. nun 

L. Planli from looee, tealy, ovoid 
bulbt: ttem tcartely anjf.- tit. 
umbetUd on elongated icapea. 

B. £ffi. S. 

c. Bulb competed of numeroiu 

tmall onet 9. MutUu 

□c. Bulbtimple 10. TlolMtA 

BB. Lftt.4orS 11. UtnphjllA 

IBB. Lftt. S-tO 12. lulaiUIn 

L. Plantt from hard, moiity tntiform 

bulbt! J«». S. Cape tprelet. 

B. Flt.umbeUed: ilemt tcarrtly 

c. Color of fit. rote 13. Bowlai 

cc. ColoTOttl: ytlloic 14. oaraiu 

BB. Fit. tolitary on the prdunclei. 
c. Stem tcarcely any .- Itlt. 

broad IB. TBTlAbUit 

CO. stem diilinel, leafy: Hit. 

D. Lvi. nearly tettile 16. UrU 

UD. ln^t. metlly long-ilalked 
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2. MrnimUta, Linn. Slender, prostrale, often root- 
ing, loosely hatry; lft». obcord«l«: tir. urubIIj' 2 to H 
togethi<r. sidbII. yellow.— A tropical fonn ot thix poly- 
morpbiiuH Rpeclen li univenial mi » greeDbouse wctd. 
especiatly In Arbvb md CkIuh iQbB. 

Yar. fttroi^mirims, Plani-h. (O.lropaololdet, Schlach- 
terj. Ascending, tuft«d, vLth deep pnrple^red ttteiDH 
BQd foliaice. Sumetlniee aned for beds or borders, and 
(orcBrpelinglBTgB tuba, etc. Eu. F.S. 12:1205; 19;1968. 
R.U. 1897, p. 499. 

.1. VttldlTitniU, Bam. ((?. ValdiriAna. Kort.). Sliort- 
BtemiDed: Ivs. clustered, tong-petioled; Ifta. obconiale: 
Hr. clDfi«ly umbeiled on erect, eloD§»ted pedunrles, vel- 
low, with reddish veins. Chile. 

4. drtglMl, Re^l. Fig. 1602. Stem elongated, erect, 
rather Uenby and usually reddish; Ivs. scattered, often 
oa long, colored petioles; Ifts. red below, cuneate. with 
broad V-shaped notch at end: flt. very short-BtBlked. In 
forked cymes on elongated peduncles, small, yellow, 
with deeper veins. Pern. lit. 18TS:S1T. 

5. daUeita. Pohl. Stem erect, elongated, slender. 
branching : Ifts. ovat« or lance-ovate, acute : tt>. in 
forked cymes on elongated pedunoleB, small, pale rose. 



some slender 



BEil. 

6. AMtoaiUk. Linn. Wood Sorksl. 1 
the enda seaively thleknned, densely scaly; Ifts. obcor- 
date, not orange-doctBd: Qs. solitary on tbe scapes, 
white, »ltb roey veins. Eu.,N.Amer. On. 47, p. 129.- 
WhilB a charmina plant for the wood-garden, this, which 
is sometimes held to be the original Irish Shamrock. 
ncarcely enters Into ordinary gardening. (i.C. II. 
^'5:685. 

T. JapiolMt. Pranc-b. & Sav. Lftd. broadly triangular, 
scarcely notched, truncate. Otherwise similar to the 
last. Japan. 



« bairj-. 






orange-dotted beneath: Inf 

flK. numerous, umbeiled, rt 

x». Qn, 5fl. p. 511 (as U. »onbi<iid<().-rsually cult.  

O. tloribiinda, which noma properly belongs to tlie 

A lUae-flowered form pasRes erroneously for O. 

Inn. and a white form for O, arbori-n, var.atba or 

Iba : and O. vinlacta and O. riolacra tbt- alba of 

:rade seem to be this species and Its variety. 

■artllutk, Zucc. (O. tSrblea, St. Hil. O. bipunc- 

Grah. 0.floribiinda,Li-hm.l. Bulbs composed ot 

erous small ones: Ifta. obcordate, somewhat bairy. 

with a marginal raw and Kome scattered dots of 

orange color beneath : umtwls usually compound: 

fls. rose -purple. Trop. Anier. B,M. 2781 : 39:1*. 

— By a misprint this is sometimes advertised aa 

\ 10. TloU«ea, Linn, Bulb simple: Ivb. rather 
I fleshy, glabrous : fls. In simple umbels, roserio- 
let. Raetem V. S. B.M. 2215. Mn. ri:121.- 
Scarcely useful, except for hardy borders, rock- 



Un. OaaliB Ortile^ 

1. rtM«, Peuil. Stem elongated, erect: Ivs. scattered, 
rather short- pel loled ; Ift,*. obcordate ; flu. in open, 
Irregularly forked cymes on elongated aiillary pedun 
cles, rather large, rosy, with deeper veins. Chile. B.M 
3830. B.B. 13:1123 (as O. Iloribunda ) . O. Slmtii 



C. 8:790; 15:1500. O.M. :«, p. 403. Gn.8,p.43.- 

etimes called O. eteultnto, because of the large 

!omi roots beneath the bulbs. 

. laaliiidra, Zucc. Lfts. 5 t« 10, oblong- npatn I ate. 

notched, several inches long, radlately pendent 

t a reddish disk at end of petiole: fls. crowded, 

crimsun. Heiico. B.M. 3896. 
1.1. BAvlai, Herbert. Fig. 1601. Lvs. large; IftB. 
mther fleshy, broadly obco^ate, deep green ; tin. large, 
loosely clustered, bright roee-red. Cape. B.R. 19:1585. 
B. 1:25. R.H. 1858, p. 120. Qn. 10, p. 159. 

14. otniia, Thunb. Pig. 1603. Lfts. broadly obcor- 
iIbIc, cleeplv notched, often purplish: tls. large, com- 
pactly clustered, bright yellow. Cape. L.B.C. 12:11M. 



OXAUS 



B.U.237{m O. raprina}. A doable-ad. form nktnnllEHl 
•boat the Hediterruieui U also oommoDlf cult. F.S. 
19:1964. — Both Ihe liagle uid double forma ue fre- 
qaently bnt wrongly Hated u O. latea and O. /lava, 
ssd lomecimeB aa O. taprino, kod the popolor nune of 
Bermnda Batterenp ia becomlDg attached to them 



UeS. OuUaeemoa, 

IS. nrUbiUi. Jaeq. (O. varidbilU, var. aIMn«ra, 
Undl. O. eranditidra, Jteq. O. Idzufo, Jaoq. O. pur- 
pAno, Tar. Idntlii, Hart. O. rigidiila, Jaeq. O. tui/gil- 
tdla, Jacq.). Lvs. large, rather BfiBhT, sometimes par- 
pllah, petloled : fis. large, vhlte or sllghtl; variegated 
with roie color, yellowlBh at base. Cape. B.M. IA83. 

Tar. rtbr^ Jacq. fO. purpirfa, Jacq. O, ipteliia, 
Jaeq. O. veniula, Lowe). Fla. rosy Co deep roae-par- 
ple. Cape. B.R. 1S;1503. B.M. 1713. 

IS. hlrt*, Linn. (O. roiicea. Jaeq. O. muUindra, 
Jacq. O. ruMtIa, Jacq. O. hirima, Jacq. O. Wgida, 
Undl.l. Lts. nearly aeaaile; Ifti. apatolatc: Bi. froni 
lavender or pale roay (var. roaea) to deep rose color. 
Cape. B.B. 13ilO?J. B.H. 1031. L.B.C. 3;213. 

17. vnslwdor [O. etongAta, Jaeq,}. Qtandolar: Iva. 
■od peduncles clustered at end at simple stems : petioles 
moBtly eloDgated ; Ifta. linear-wedge-shaped: Qs. white, 
jellowiah below, the petals Irardered with red, opening 
only In full anpsblDe. Cape. B.U. 1S5. F.S. 8:834. 
Wu. Trsleabb. 

OXtKA (meaatnK dubious). Vtrbmlleea. It needs 
bat a glance at any of the colored portraits of Oztra 
tottinta to ahow that It la one of the moat interesting 
elimtwr* cultivated In our hotbouHes. It has Ivory- 
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OXYDENDBUM 1183 

Oxera is a genus of 10 species of shrubs, often 
climberB. all from New Caledonia. Lvs. opposite, en- 
tire, leathery: fls. whitish or yellowish, in twice- or 
thrice -forked cymes, varjring greatly in form of calyi 
._j 11. v„. .V. 1...... ai^aya 4.iobed, and v'-*- 



4-parted or by abortion reduced to a 



throated: 
single seg. 

pDlohilla, Labill. Lvs. Z-G in. long, stalked, the lower 
ones oblong- lanceolate: calyx conspicuous, loose, com- 
posed of 4 more or le>s united greenish yellow sepals, 
each S-^in. long. Un. 33;S51; 45. p. 3.%t. l.H. 36:76. 
J.H. III. 30:33. B.M. 693S. G.C. III. 3:209. B.H. 1890, 
p. 274. -Once offered by John Saul, Washington, D. C. 
Also cult, outdoors in S. Calif. 

OX'ETZ. In America, BtHoptii ; In Europe, BupA- 
tftatntuni. Oz-eye Oaiiy. Chrytantktrmtm Livcayttk*- 
HUM and ,BuiI»<cIi:(a hirta. 

OZUF. PrimHla elaliar. 

OXTATTHUB (Greek, ifmrp ftamtr; referring to the 
acute lobes of the oorolla and calyx). Rubiicta. A 
genus of 15 species of African trees and sbruba, allied 
to the Cape Jasmine and to Oardtnia cilriodora. They 
are remarkable far their extremely long and slender 
corolla-tubes, which are topped by a 5-polnted star of 
spreading, narrow lobes. Tbe fls. are sometimes S-6 In. 
long, and 2 In. across in cultivation. Lvs. opposite: fls. 
usually white, in axillary rauemes or panicles; calyx- 
tube truncate, or with 5 short teeth; corolla salver- 
shaped, throat glabrous ; stameny 5, inserted at the 
mouth of the tube: ovary Zeelled, except in I species; 
style usually eiserted; stigma usually spindle- shaped 
or club-shaped, 2'^ut at the top: ovules numerous, not 
Immersed in the ^ fleshy placenlte: fr. a sort of berry. 
Twelve species are described In the Flora of Tropical 
Africa, 3 in Flora Capensls. 

BataJSntll, Sand. Branches, lvs. and calyx glabrous: 
lvs. elllptlc-obtong or ovate -lanceolate, shortly acumi- 
nate, 7-8 in. long. 3 in. wide: racemes aiillnry, looseiy 
le-20-Bd. : tis. white; corolla- tube about half tbe length 
of the lvs. Wet places In woods near Durban, NMal. 
Cult, outdoors In S. Fla. and in Eu. under glass. 

O. ruMTUnu. DC. Hinnldaloai-paberaiona : Ivi. obtnsely 
ronnded or tomfiwhat eared at tlis baH; fls. 0-7 in, lon^. at 

O, speclDSUi). w. M. 

OZTC6aCD8. See Vaeetniurn. 

OXTOtVOBirX (Greek, sotir irte; from the acid 
taJtte of the foliage). Also written Oxyditidron. Eri- 
eicea. SouB-wooD or SoBBEL-TBEE. A genus of one 
species, a North American tree 15-40 ft. high, tiearlng 
numerous small white tabular fls. in early summer. lis 
chief beauty lies In the character of Its inflorescence 
(seeFlg.l6U4), which Is a panicle composed of 6 or more 
racemes, each abont 3-6 in. long and bearing as many 
as two doien pendent fla. It Is also valued for Its highly 
colored autumn foliage. It is of rather slow growth and 
is useful In shrubberies, along the borders of woods, or 
even within the woodland, since It endures shade fairly 
well. It Is of easy culture in any moderately good soil, 
but rather slow In becoming established. 

This trc Is one of many known to nurserymen as 
Andromedas. The prevailing tendencies amone botan- 
ists to-day dlstrlbnte these specie 
genera, leaving only A. piiUfolit 
strictly defined. Andromidn arboi 
typlc genus called Oxydendrum, b> 



.ny diff 



I in Andro 



)n the following 

lap more or less in the young buds : corolla ovoid-eylin- 
diieal, crowned with 5 short teeth: anthers long, linear, 
blunt on the back, opening by long chinks down the 
front: capsule woody; seeds numerous, needle-shaped, 
arbdreum, DC. (Aitdr6mtdn arbdrra. Linn.) SovR- 
wnoD. SoRBRL-TREE. Fig. 1604, Smooth-barked tree 
attaining a maximum heieht of 6« ft., with trunk 15 In. 
thiek: lvs. deelduous, membranous, oblong or laneeo 
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late, 3-0 in. long, (tlftbrous, velDf, slender-Htalked ; 
clnstera borne on leftf^ shoots of the leaaon: flu. open- 
ing hIowIv. Sloh woods, Pk. sad Ohio, along the A1- 
leghenles to Flft. B.M. 90S. B.B. 2;ST1. 8.3.6:336. 
P. W, Baboiat and W. M. 



U04. Sour-wood oi Bond' 



0ZTL0BiniI(Oreek,jAarp})Dd). LeauiHijiitf. This 
is ooe o( TDUi; genera of Auitralian shrubs with pea- 



like fls. which 

winter bloom under k1>"b 

Canarieniii. Oiyloblum 






in 
of then 



ultiv> 



For 



a Cgtiti 



s of 28 species, of 
wnicupernapH aaozen nave oeon cult. In Europe. Their 
fls. ure fellow, or more or leas fluHhed with red on the 
keel or the bime at the atondiinl. O. CaUiitackyi Is per- 
haps tbe best for coDserratories. In America It Is cult. 
only in S, Calif. 

(ienerlo characters: Its. very short. stalked, opposite 
or more or less whorled, rarely scattered or allemate: 
Bs. in terminal or axillary raceraes: petals clawed: sta- 
mens free; ovary villous, sesBiie or stalked, 4-30-ovuled. 
Nearest to Chorlsema, but the keel Is about as lonR as 
the wings, while ia Choriiema the keel is much shorter. 
The following species was considered the type of another 
genus; it is distinguished from all olber species of Oxy- 



nbj tl 



mplcte debisi 



D of tl 



i (1tlG4). 

CallittUbyi, Benth. Tall shnib: Its. mostly In tr- 
regulitr wborls of 3, TaryiiR from ovate-oblong and 
lH-3 In. long Id lanceolate and 4-5 In. long, leathery, 
silky -pubescent beneath when young: racemes oblong 
at pyramidal, 2-fl In. long. B.B. 3:216 las Callistachyi 
lanceolatal B.M. I92S lai C. ovala). P.M. 8:.11 (as C. 
longiMia). L.B.C. 20:1083 <ss V. rttma). J.H. HI. 

0'S.TSt.TKLnit.{Qreei,a\arppflal). Aeclrpiadiceir. 
O, cirrvltum Is a tender twining herb from the Argen- 
tine Hepubllo with changeable 5-lobed fls. about an Inch 



OYSTBB PLANT 

across. Th« as. are said to be pale bine when they first 
open, then purplish, and when withered Iliac. Not enlt. 
la America, but apparentlydeslrable tor cuitivatian here. 
The following are perhaps obtainable from Eorope: O. 
apptndieulatum, with pale yellow, fragrant fls.; O, 
Bankiia, with purple fls., and O. tolaiutidet, bine, 
tinged rose. 

Oiypetalum is a genus of about 50 speoles, mostly 
South American and largely Broiilian herbs or sub- 
shrubs, twining or not; Its. opposite; calyx S-parted: 
corolla deeply 5-cut, short-tubed : scales of the corona 5, 
fastened at the base of the corolla and stamina] tube. 

OWrtlenm, Dene, Downy; Its, short -petioied, oblong, 
one of each pair of tbe upper Its., 3-4-fld. : corolla-lobes 
but cordate-hastate at tbe base; peduncles axillary from 
spreading : scales of the corona 5, erect, darker blue, 
fleshy, exserted, recurred and notched at the apex. 
B.M. 3630 (Tvitedia vmicolori. 

OZtTBOFIB (Greek, tMarp ketl). Lesuminiaa. 
Three Colorado wild flowers are offered under this 
name. The lis. ore pea-shaped, borne in spikes, and 
range from white through blue and purple to crimson. 
The plants are tutted, and tbe Its. are odd-pinnate, 
have 7-16 pairs of Itts., and ar« often woolly while 
beneath. O, ZambeWi Is one of many plants that have 
been charged with being the "Loco weed" which ruins 
western horses. This genus, according to E. L. Qreene 
(Plttonia 3:208), should be referred to Aragallus. 
Aragallus Is reviewed In Erythea 7:67-« (1899), but 
the genus is not defined. It is oloseiy related to Astrag- 
alus, and differs essentially in the pods being usnally 
2-celled Instead of 1-ceiled. About a doien kinds of 
Old World Ox)-tropls said to be cult, in Europe, mostly 
in rockeries. They are hardy, easily prop, by seed or 
by division, and prefer a dry, sandy loam. Thesa 
plants are of very miuor value horticulturally. 

A. Slipnlet Irti: pod 1-loeuled. 
d«ntu. Dr. tAragdUui defl^jms. Heller), A foot or 
less high: Itts. crowded in 12-16 psirs, lanceolate to 
oblong, 3-6 lines long ; fls. shout 3 lines long : pod 
l-celled. Mts., Brit. Amer. to Colo, and Utah. -Very 
distinct species, by reason of Its stipules. 

AA. Stipnlei adnaU to Iht peiiolr: pod t-loruled. 
Limbertli, Pursh (Aragdllua Ldmbtrfi, Qreene). 
Lfts. about 7 pairs, 1-16 lines long: spike sometimes 
short-oblong, densely Ud., often long and sparseiv fli].; 
fls. 1 in. across, typically purple or violet; calyx not 
inflated, distinctly surpassed by the mature pod ; pod 
turgid but not membranous -in dated, more or less 
leatiiery, subterete, neither glandular nor Tisrld, ini- 

BErfectly 2-locu1ed or less. Common on tbe prairies. 
.M.214T(darkblue). B.R. 13:1054 (blue). V. 3:138.— 
Aven Nelson. in Erythea T:62, says thst the species should 
be restricted to the purple- and violet -fld. forms. D. H. 
Andrews offers a crlmson-fld. form, and also Tar. ipl- 
elitk, which has large spikes of white fls. \f^ m, 

OZTtTBA. SeeZayio. 

OTBTEB FLAHT or B&LBI7T. Tragopagon porrt' 



fACUlUA (nmtireOului&uUDe). Xalvieta. AftenuB 
of kbout 30 species of Iroplcsl American Ir«eg with 
odil and showy Bowers. Tha fls. vaty hiive > spiYad o 

9 iDehea. Their chief beauty ts their immensa msas a 
■tunens; hat their petals are also striking. These ar 
Tery long and narrow, e.g., Sit in., silil gracefulLy rc 
eurriHl, with wide spaces between. The flnger-shapBi 
foliage also gives the trees & distinct appeanmcc 
Paehlraa an all natives of Sonlh America, except 
■pecles which are foond in Mexico and 2 In the Wee 
Indies. One Is offered In 8. Fla. The others hers men- 
tioned have been cult, under glass abroad, but as a 
group PaehlTBi are not suitable for conservatory cul- 
ture, because they grow too high and require Uta many 
years' growth before they flower. They aro of easy cul- 
ture in a wsrmhouse and grow rapldl)'. Sometimes 
called 811k Cotton Treea. 

Oenerio chamctera ; 1 vs. palmate, cup -shaped, truncate 
or alDuace: column divided above into very many flla- 
nients; petals downy outside : capsule 5-oelied, iocullci- 

ars Adansonia (the baobab tree) and Bombai. both of 
which are cult. Bombu differs from the other two 
genera In having ita capsule densely woolly Inside. 
Adansonla haa a 5-cnt oalyi, while in the other two 
genera (he calyx Is truncate. 

■qvitisa, Aabl. Lfts. g-labrons, 5-9 (usnally 5), ellip- 
tie-oblong, obovste-oblong, or elliptic -lanceolate. BUbaes- 
alle; calyx trancate, warty-wrinkled ; petals 8 in. long, 
6-8 iinea wide, greenish white; column divided above Into 

10 paired outer and G Inner bundles of filamentu, each 
forking and bearing IIKW stamens la pairs: color of 
flisments ysllowiih purple: stigma obscarely 5-Iobed. 
Trap. Amer., West Indies. 

P. ifOH. Walp. T>«. desirsbie bi 
wbeolhalrwiluuiiofoUkga. Petals y 



llowlshwhllA inside: Qla- 



nwnU wMte.^Wlnter. BniU (orKewSranadal). B.U.tSW. 
-P._in*li,nu. Saviin. ftiiils crlmton: St 
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FAOHlSTIltA ( said to be derived from Greek, packyi, 
thick, and »tigma; alluding to the slightly thickened 
stigma; spelled also Pachgatima and PachyMligma). 
CelaMtriMa. Iiow evergreen shrubs with small oppo- 
site Irs. and Inconspicuous reddish fla. in the axils at 
thelvs.: fr. a small oblong capsule. They are bard y with 
alight protsctlon in the Arnold Arboretum, Boston, 
and are handsome dwarf evergreens for rockeries or 
rocky slopes, but still rare In cnltivation. Tbey seem 
to grow In any well-drained soil and prefer aunny posi- 
tions. Prop, by seeds or by layers; also by cuttings of 
half-ripened wood nnder glass. Two apeciea in the 
moontaina of North America, allied to Euonymua. 
Branches somewhat qnadrangutor, vermcoae: Iva. with 
minute stipules: fls. perfect, small, In tew-fld. axillary 

usually only one cell developing Into a small, oblong, 
1 -seeded capsule. 

Mynlnttei, Raf. (Hyginda myrtiniia, Xutl. Orei- 
p*»(otnyrti«lia,Nutt.)., Spreading shrub, to 2 ft,; Its. 
broadly elliptic to ohloog-obovate, allghtlv revolute at 
■*- ^-1 *",long: 



the margin and serrulate or almoHt 

fls. short- 9 talked, reddish: fr. about }i In. long. 

July. Brit, Col. to CalK. and North Mex.-Rc^ 

the small-leaved form of 



nbles 



and stiff growth. 

Cinbyi.Qray. Dwarf shrub with 
trailing and rooting branches: 
ivs. narrow-oblong, i ' — "- 






jally s 



, %-% 

In, long: fl. -stalks fliitorm, luuger 
than half the leaf: fls. reddish. 
April. May. Mts. of Vs. Meeh. 
' Nat. Flaw. 1, 1:41. -This is name- 
to Eiionymi 



Stripper. 






coile 



Rat 



Alfbid Kehdib. 



'8 {thick-Tooltdl, Ltguminita. 
species. They are strong twining 

ary fascicles or racemes of blue or 
fls. and 3-foliolate, pinnate Ivs.: 
legume, with depressed spaces be- 

1. They bear very large tub 

tdlnt. Rich., is widely spread 1 

ispheres. The thick tuberouf 
I lbs., and attains a length of 6- 



e of 



!y smooth, straight, 6-9 Inches long. 
^1, Is tropical American, proilucing 
lan those of P. angutatui, and with 



«d with Huphorbiderir. 
[stocks, 6-12 in. high, sci 
lly deeply toothed, OTergt 
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oldaous, 3-iierved broad Its. above: Hpikei 
■bore, with  few piatillkte lla. at the base of eaca : snam- 
Inalfl Oi. with 4 sepals and Btamens and a rudimecCary 
pistil: sepals variable in Dumber in the pistillate flowere ; 
petals none; pistil 3-celled, 2 ovules in each cell: seeds 
smooth. Two species known; of low and dense growth. 
Very early flowered and attractive to bees. Of little 
value in Kardena except for the masses of bright grecD 
Ivs. EbbII; prop, by division Id ordinary soils. Qood 
for rockeries. 

pneAmbsiu, Hlchi. Mountain SptrnoB. Fig. 1605. 
With spikes of white or purplish lis, from the base of 
the stems. Harch-May. W. Va. to Fla. B.M. 1964. 
L.B.C. 10:910. B. R. 1:33. 

torminAUi, Sleb. & Zucc, has the small spikes of 
whitish ds. terminal, and the Ivs, obovate-cuneate; 
dwarf. May. Japan. Var. variegiU, Hort., with white 
varlagated Ivs., is in the trade. 

P. eariitta, Hook., enlt. In Karope, is referred to Sareo- 

™™^ J, B. S. NOBTON. 

p. proenmbent is, in the vicinity of Boston, decidn- 
OUB, and is only desirable from the feature of Its curi- 
ous llowBrs borne so extremely early lii the spring. Tbe 
foliage 1b of a dingy color and deciduous, whereas 
P. termiitalii is a true evergreen with thick, glosay 
foliage forming a dense mat. making a very desirable 
low-growiug cover plant, succeeding admirably either 
in full sun or partial shade. The variety variegata Is a 
very choice cover plaot for ornamental efTeets. 

J. Woodward IfAiraitio. 
PACHtBTIIIA. See Pachiitima. 
FACEA0E8. See Packing. 

PACEmO, The operation of placing fresh fruits and 
vegetables, cut-flowers or living plants In aultable bas- 
kets, boxes, barrels or bales for safe transportation, (Tbe 
term Is also sometimes used for the process of canning 
or preserving cooked fruits and vegetables when done 
OD aoommerclal scale.) The term is especially employed 
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flowers the attractiveness and salabillty of the product 
are very largely determined by the care and judgment 
with which (he goods are packed. 

The requisites for the proper packing of liviDg planU 
ore: |1| that the roots be protected from injurious dry- 
ing by a covering of some damp material, |2| the par- 
tial exclusion of the air, and (3) that ventilation be suf- 
flcient to prevent the heating of the contents of th« 
package. Bog moss (sphagnum) ia tbe material com- 



lti07. Berrr crats, holdi n g 33 bosca, 

monly used to prevent the drying out of the roots. 
Moistened hay, straw, chaff, planer shavings, or other 
■imilar material is sometimes substituted for the mosa, 
or used In connection with it. 

Small plants, ss strawberries, cabbages, etc, are often 
packed upright, one layer deep, In light, paper-lined 
baskets, with tbe roots bedded in moist sphagnum, the 
plants being crowded together ho closely a» to prevent 
undue drying. Bmall plants in pots may be shipped In 
the same way, or, It the time occupied in transit does 
not exceed 3 or 4 days, they may be knocked from the 
pots and wrapped in paper with the ball of earth still 
adhering to the roots. Paper pots are also manufac- 
tured for this and other purposes. These paper bimdlca 

Fruit trees and most other dormant nursery stock 
are packed in large boxes, or In bales covered with straw 
and bagging, enough sphagnum and other packing ma- 
terial bemg used to keep the contents slightly moist. 
Large ahlpmenia of nursery stock are often made by 
packing in bulk in the car, thus saving the expense of 

Cut-flowers are necessarily perishable, but the kinds 
most used by ftorliits may be kept In good condition for 
several days It Ihey are so packed as to avoid erushlui; 
and to maintain a cool, water- saturated atmosphere. 
This condition Is best secured by placing tbe flowers a 
single layer deep, in light, shallow boxes or trays that 
are placed one on top of another and strapped together 
for shipment. Each tray is lined with a sheet of oiled 
paper large enough to fold over the top and to pn>l«et the 
contents from drying. Suffl- 

uslng damp paper for packing 

peratnre Is esRential, and 
should be secured by refriger- 
ation if necessary. Fig. 160G. 
Tbe methods of packing 
fruits and vegetables neces- 
sarily differ widely with the 
nature ot the ariiclea U> be 
packed, and for the same prod- 
uct custom often has estab- 



s the habit in 



ported nursery slock of all 
depends on it, while with 



I products are prepared for 
value of such products for 
roper packing. With trans- 
indx the life of the plants 
ruits, vegetables and cut- 



shipper, so that they 
jcain. With the vast iD< 



-e coming in 

■.a of all kinds, and other small fruits, quart 
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boieiorbukets, muleof tbin veneers fastened together 
with tKks or with wire auples. lire Renerally unert, 
thoQftb pints and even tnialler Bizes are popular in some 



sueb delicate fru 



um. BMbtl baakai with eavar. 



berriei. Sqoare ba«k«U, a little largvr at the top than 
>t ths bottom, are preteired at the Bast, while In the 
HiiBlulppi valle; the aquare "aallock" or oblong 
'Leslie' boiei ara mostly niied. In either case a cer- 
tainnnmber. usually either IH, 24 or 32, are placed In light 
■latenlestorabipment. Fig, 1607. The boxes or baskets 
are fliled In the field by the pickers. The; are inspected 
more or less thoroaghly at the packing bouse, where the 
process ot packing usually coDsiflts in arranging the top 
lasers so t^at the box or basket shall be evenly, but 
slightly, rouodlog full, so as to avoid crushing, and yet 
not neern slsck-flUed on reaching market, 
lu some cases, notably In Florida, the 
boxes are emptied and repacked from 

Peaches are regularly marketed In a 
greater Farlety ot packages than any of 
our traits. In Georgia and neighboring 
■oathem states, a light crate holding 6 
t-quart baskets is uxed. In Delaware 
and throughout the peninsular region, a 
round, ralhsr deep basket holding flve- 
eighths of a bushel is used. Fig. 1608. 
It has no handle and usually no cover, 
and cars have to be specially shelved for 
carrying It. In New Jersey, the Hudson 
Blver country, and New England, a similar basket U 
naed. but holding only 16 quarts. In Michigan custom 
Tarles. but the bulk ot the shlprnents are in long, flat- 
handled baskets ot TMiouB sixes — quarter, third, and 
halt bushel. The fruit is osuslly covered with colored 
netting, and It Is ■ometlmes further protected by slat 
eOTen. Another Michigan package Is a rather heavy, 
round bushel basket, with small side handles and a stout 
cover, held In place by a projecting slat that Is sprung 
under the handles. Fig, 1609, In suuthern Illinois and 
(he Mississippi valley generally, the popular package was 

for many years a third -bushel box with sawn ends and , 

middle-piece G x B in., with veueer sideo Z2 In, long. Of tomi 
late years it has tie 



smaller packages It tieconiea a rather difficult art to 
so place each fruit that the package shall be full, and 
yet have none ot the top layers stand high enough to 
be crashed by the cover. If the frails chance to run of 
Just such sise that the package can be evenly Slled by 
packing in unUorm layers, one on top of another, the 
problem is comparatively simple. Thus, with the Qeor- 

5ia 4-quart basket, some of the small early kinds, like 
illotson, often run so that three layers deep just fills 
the basket properly. Again, with the largest Elberlas, 
two layers, one on top of the other, are suflicient, but the 
great bulk of tbe crop will not pack on either ot these 
plans, and it la necessary to Introduce a broken layer 
between the bottom and top layers. Such packing re- 
quires skill and experience in order to produce satisfac- 
tory results. When the fruits run unevenly in slxe they 
must be assorted or they cannot be packed conv^nisntly. 
It Is slower and more expensive than simply dumping 
the truit into large baskets, but delicate fruits, like 
peaches, endure distant shipment mnch better in small 
than In large packages, and experience Is constantly 
demonstrating tliat extra care In assorting and packing 
fruit Is always well paid for by increased market prices- 
All of these packages, or modiScatlons ot them, are 
also used (or plums, pears, early apples, tomatoes and 
many other products. Which one to select for use In any 
given case will depend on the character of tbe product, 
the (iistance from market, the available suppiv ot skilled 
labor and on the usages and preferences of the market 
to be supplied. Tbe latter is an important factor and 
one that sometimes cbonges in the same market with 
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lacted and wrapped 
in paper. With the 
larger of these pack- 

and five-eighth: 
bnshel baskets, "^ 
act ot packing 

berries, in simply ar- 
rmnglng (he top so as 
to secure the d-tslred 
fulness, but with the 



.. Pottns of Climax baakata. 



different seasons of tbe year. Thos, with t _ 

Chicago and other western markets, the supply early in 
the spring la largely from Florida, where the custom la 
to pick green, wrap in papers and pack In tbe Qeorgla 
6-basket crate. Fig, 1610. This style of package and of 
packing DOW dominates tbe market and is the recognised 
j__j *,_. . — during March and April, During 

markets in increasing quantities. 
 - . - . . ,b„)tet 



standard for 
the last of Hay and I 
gin to appear in thi 
These are packed 

crates. Being fresher than the Florida stock, they ara 
preferred by the trade, and from this time on wrapped 
(oes In G-basket crates are distinctly at a discount, 
even It of good quality, 

(irapes are likewise marketed In a variety of packages. 
At the South they are often shipped la (he 6-hasket 
crate. Fancy kinds are sometimes packed in round 3- 
pound boxes that ore crated for shipment. The great 
bulk ot the grape crop outside of California Is. however, 
packed in 5-10-pouDd Climax baskets. Fig, 1611. These 
are oblong baskets with a handle. They are made with 
sawn bottoms and solid veneer sides, with a solid veneer 
cover fastened down with wire hooks. California grnpes 
are packed In square 5-pound baskets made of two pieces 
of thin veneer crossed over tbe bottom, ami bent up to 
form the sides, with the top ends of tbe veneer held Id 
placebyalighttin binding. Four, or sometimes eight, of 

pound package. In many places, tbe grnpes are cut 
from the vines some hours in advance of psi'king, BO that ' 
the stems may lose tbeir brittle freshness and become 
limp enough to lie close together, thus preventing undue 
shrinking In transit. Each bunch is carefully exam- 
ined and all Imperfect berries are remove<l with sharp- 
pointed clippers. The packer should Incline the basket 
In such a way that tbe packing may begin In one end, 
thus allowing the top, or face, to be mode ot th« 



BiDoothly oTerUpplDg tips of Che claatera with do bmi 
shoiriiiK. 

Pears ftt the East are packed in barrela, half bum 
or kegH, or In some of the various peach packages. 
CaJiforaia they are all vrapped In paper and are cai 
fully packed Id 40-poaiiil 

Until witbin the last | 



tbeal 



: la 



still used for handling 
the great bulk ot tba 
crop. Early, perishable 
kinda have, however, 
long been shipped in the 
varioDB peacli parkageE. 
Recently, I' ' 



acinc C( 



the vay ii 
ter applt 

ta follow 



I In boxes. 

rrapped after the manner of California pears, 
irn growers are floding it to their advantage 
lis western fashion for their fancy Imlts, and 
irobabla that the better grades o( apples at 
ome more and more to be Tuarketed In smaller 
In Boston, a bunhel box ia now popular for 
her products. Fig. Hil3.^ In paekingapj 



Itisf 



ers hy hand, tumiog 
called facing. The barrel 
time, by lowering th( ' 



imary to place the fli 



This is 
filled, a basketful at a 
he barrel and carefully 
lit. The barrel Is shaken oceaaionally 
ao as to settle down the fruit, and when the top Is reached 
itisroundeil up enough eothattheheiLdhasto be pressed 
into place with oonnlderable force, a long lever or a ane- 
:lal barrel press beinguead for the porpoa 



Is I 






Uhel 



. The barrel 



arked 



a the top, so that thi 
on opening. For vegetables, various open-work or venti- 
laleil barrela are In use. Fig. IGI3. 

The requisites (or the proper packing of any frnlt or 
vegetable are; |1) that llio package selected be inex- 
pensive, attractive, favorably known In the market, and 
suited to carrying Iha given product In good coiulilion ; 
(2) that great care be taken in assorting, ao that only 
(roods of one even quality go in each package; (3) that 
akin be used In so placinK the gomiB that the package la 
evenly and solidly filled, thns preventing the shifting and 
chafing of llie con (en la In tranait 
and yet avoiding crushing by 
undue pressure; (4) that while 
an attractive display of the con- 
tents Is not only allowable but 
highly desirable, no attempt at 
minleading as to the nature ot 
the contents is permisfiible. 
Nothing In the past has done 
more to break down prices and 
< curtail the sales of horticultural 
S products than the pernicious 
habit of dishonext packing. 
Thla fact U now fully recog. 
nlied by all prOKresslve grow- 
ers. F. S. EaRI^. 



The highest grade of roses, eapeeially of th« light- 
colored varletiea, should be wrapped, each flower being 
In a piece of soft tissue paper. It arrests developroent 
ot the flower and prevents Injury to the outer petals. 

The finest blooms of carnations, commanding a high 
price, should not be tied In bunches of 25, ae we have 
been aecnslomed to do with cheap fiowers. The petals 
are easily crua bed and the flowcra have la be keptserersl 
hours In watfir before they assume their perfect form. 
These fine flowers ahonld be laid in layers with a roll of 
paper between each layer. Good and perfect packlnK 
will always be rewarded with tfae highest price tor the 
product. Wiujin Scott. 

FSDiHIA (Latin, pador, had Bmell ; referring to 

P. falida], Subiicia. Fourteen species of tropical 
shrubby twiners, mostly natives of India, Barma and 
the Malay Archipelago, but one from Madagascar and 
one from Braill. P. fatida Is cultivated by Q. W. 
Oliver at the U. 8. Botanic Gardens, Washington, D. C. 
Oliver writes ("Plant Culture," p. 76) that It la "usu- 
ally grown as a stove and graenhoase climber, but It 
li hardier than Is generally supposed. It is ntber 
an attractive -looking but not free-blooming vine. Th« 
leaves, or any part of the plant, when bruised emit & 

Pnderias are slender plants: Ivs. opposite, rarely In 
wborla of 3, petioled: fls. in axillary and terminal di- 
ebotomous or trichotomously branching pan icied cymes, 
braclsolate or not; corolla tubular or fnnnel-shaped; 
throat glabrous or villous; lobes 4-5, valvat«, with In- 
fleied, crisped margins, tip often 3-lobed. Dlattnguished 
from allied genera by the 2-locular ovary and 2 capillary, 
twisted stigmas. 

Mtida, Linn. Glabrous or nearly so: Ivs. opposite, 
long-petioled, ovate or lanceolate, base acute, rounded 
oroordate: cymebrancheaoppoaite: fr. broadly elliptic, 
much compressed; pyrenes black, with a broad pole 
wing, separating from a filiform carpophore. 

PJE0inA(Bfterthem3-Ibical physician Paeon), famiii- 
tfdieei*. Pkomt. Pinev. P^sonv. Peonies are among 
the doien commonest and best hardy herbaceous per- 
ennials. There Is also one shrubby apeciea, P. Moutan. 
called the Tree Peony. Natives of Europe and Asia, 
only a single apeciea, P. Brotcnii, being found in Xortb 
America, on the Pacific coast. Roots thickened to form 
uprl(!ht rootstocks : Iva. large, alternate, plnnately com- 
pound or dissected: sepals 5, pe rs latent ; petals con- 
splcuons, brood, 5-10. but doubling may take place la 
any species by the nunieroaa stamens becoming petals: 
carpels 2^5 on afleshydisk; toillcles dehiscent; seeds 
large, fleshy. Common garden forms are shown in Piga. 
ICI4, iai5. Extended ac<-ounts of tbe genus are by J. O. 
Baker In Oaid. Chron. II., 21 :T32; 22:9 {18S4), and S. 
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often that damage Is ... , 
packed and lieing able to move and xbake agalnxt one 
another. In this way the petals arc often damaged. The 
Ilarrisil and Lon^Borum lilies, in fact all the true 
...... ntdifflcult of all flow "- ""- — 



should b. 






will tc 



or sides of the box. Sc 
spikes can be tied together and it the floworti 
interwoven they will do no harm to each otnir a.i luc 
will all move together. If this plan is not followed thei 
they muit be entirely enveloped in cotton batting. 

Orchids, partlculariy of the Cattleya type, are difilcul 
to pack but travel flnely it each spray is fastened t 
the bottom ot the box. Wrap apiece of soft paper aroun 
the atem and fasten to the bottom of the box with 
small staple 



lely 



let*. A good dump ol Peany. 

I. Lynoh, In Joum. Royal Hort, Soc. 12:428 (1890). A 
botanical monograph by E. Hath, occurs In Engler'a 
JahrbUcher.Vol. 14(1891). According to Peter Bair.every 
species mentioned In Index Kewenals has b«en intro- 
duced to cultivation In Europe, except P. aborala. a 
native ot Manchuria, which Mr. Barr hopes to obtain by a 
personal visit to China. K. C. Datib. 



FMOHiA 



Chey require any covering 



Pcaniea ■ro ra 

ftingoua dlSBBBe. 

during the levei 

the most hard;, sbowy, and easily gre«n of all the 

ghrien flowers. In delicaev of tint and fragrance, the 

flower. The old-fashioned early red "piny," cultivated 
BincA the timo of Pliny, la still a favorite in our g>r- 
deoi. Nearly all of the ooe thousand or more named 

by crossing the varioas forms o( P. nlbiflora and olfiti- 
wtli: In 1855 only 24 double varieties were knowa. 
The slngrle-Bowering sorts are not so popular as the 
doable ones, for they do not keep as long when cut and 
fade more rapidly when on the plant. 

Soil.-PeoQiea grow in all kinds of soil, but do beM 
in a deep, rich, rather moist loam. A clay subsoil. If 
well drained, Is very beneflclal when blooms are desired, 
bni the tubers ramify more in lighter sol) If grown tor 
piDpagaCing purposes. In preparing the bed trench the 
•oil thoroughly two or mare feet deep, worhiug In a 
great quantity of good rich cow manure, as the plants 
are gross feeders. The grouud should be kept veil 
tilled, and an annual top-dressing put above the plants 
in November; this should be forked Into the soil the 
next spring. Peonies should have a liberal supply of 
water at all times, and especially while In bloom. 
Llqnld manure, when applied during the growing ses- 
BOD and at a time when the ground Is dry, gives good 
returns, both in the growth of the plant and siie of tbe 

PlaKHn;.— The crowns should be set 2 Inches below 
the larface. In transplanting, it is a good idea to re- 
move all the old earth so as to start with fresh, unlm- 
poverished soil next to tha roots. The flowers produced 
on small divided plants are likely to be Imperfect, but 
when thoroughly established a plant will continue to 
bloom if undisturbed for upwards of twenty years. 
During the period of blooming an loconspicuous wire 
support Is desirable, as a heavy rain often beats down 
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verstty of form and siie, afford great 
opportunity for the carrying out of extensive oolor 
■ohemes. Peonies do well in partial shade, which pro- 
longs and InteDBlfles the color ot the bloom, and there- 
fore can be nied to advantage to brighten np 
nooks. The p«rlod of blooming for ' — "■ ' 



ranges from tne middle of May throDgh the month ot 
June. They grow from 1-3 feet high, and are therefore 
suitable for planting in front of shrubbery, along drive- 
ways, and are especially pleasing when entering into a 
distant vista. When planted In aljorder with fall-bloom- 



ing perennlidB, snob as phloi, fnnkla, etc., tbetr rich 
glossy foliage is very effective. 

/'ore inf. — Lift the plants In October and place in a 
eoldframe where they will be accessible when tbe time 
for forcing arrives. When brought under glass, a uni- 
form temperature of BS" to 60° should be maintained. 
By feeding well with liquid manure, strong blooms can 
be produced in eight weeks. A two-years' rest Is nec- 
essary fur tbe plants before being forced again. To 
secure extra flne blooms on double-flowering varietdes, 
remove the lateral buds as soon as formed. When tbe 
flrst lateral bud is retained inntead of the terminal one, 
a later period of blooming Is obtained. Tbe old flowers 
should be cutofl!, so tbat no unoeceasary seed follicles 
will be formed, and thereby exhaust the plant. It is 
also important to remove the faded foliage on all Peo- 
nies in November, ao that It may not interfere with tbe 

Tbere are three methods by which Peonies are propa- 
gated : by division of roots (the most prevalent), by 
grafting, to increase rare sorts, and by seeds, to obtain 

Divi»iiini>r S<iati.-Tb\a is tbe easiest and most sat- 
isfactory method. The roots may be lifted and divided 
any time from the middle of August until the stalks 
appear again In tbe spring. The best time, however, la 
in the early fall, when tbe cut surfaces soon callus 
over and new rootlets form betore the frost sets In. 
Take a large stool, cut oft the leaves snd separate Into 
as many divisions as can be made with an eye to each 
tuber, ^n digging, care should be taken that all of the 
tubers are dug up, for if not they may remain dormant 
a season and then produce a shoot, giving rise to the 
many stray plants which are frequently found In old 
beds. Tubers divided without an eye should also be 
planted, as they often act In a similar manner and make 
a showing above ground In two years' time. Peonies, 
like most tuberous plants, when dormant stand con- 
siderable exposure and can be shipped long distances 
with safety. 

OrnWinff.-Thls method is resorted to In herbai-eous 
Peonies when new and rare varieties are to bo rapidly 
increased. An eye of tbe desired sort is Inseried into 
the tuber of some strong- growing variety, fro 



IB eyes 



. This 



which 






tlon Is generally performed In Aug 

placed in frames for the winter and transplanted the 

next year into nursery rows. 

5t*il«. — Propagdting by seed Is somewhat tedious, 
and is only resorted to for increasing distinct species 
and tor obtaining new varieties by hybrid iiation. The 
seeds should be gathered as soon as ripe and kept damp 
until sown in Novemljer. A mulob during the flrst sea- 
son will keep the ground moist and prevent weeds from 
growing. Generally two years are required for the seed 
to germinate and three mora before a well -developed 
bloom can be expected. Yiu. A. T 
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aBrtmdeJ8krU.7. 
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Rosy Gem, 10. 
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Rnhr Queen, B. 
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Crown PrliKm. 10. 
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Id Double Roia. S 

A. Plants Mhrubby ; disk enveloping (A« 

bate Bf tke carpeli 1. ] 

AA, Ptanti Xirbaetout! diik not pri>dticed 
to envelop the bate ot ike earpeti. 
B. Pelali th<trt and teathtry, neatvely 

excefditit the tepalt 2. 1 

BB. Pitait not leathery, large and ex- 
panding, much exceedint the 
aepale. 
O. foltieUt and plan 






J. Folli 

ilighlli; ipreadii 
D. Lft.andetcmglc 



through- 

M. Lfti. fitulji ditiecled i 

b, anoBua 

Bl. Lfti. not to finely divided. . 6. otHeinalit 
BD. Lvt. and tiem pubetcent in 
the upper pari. 
B. ifiddit lobe ol terminal HI. 

trifid T. deoora 

S. P«r«BTJBB 



__ , 'Loud.' (P.' Beii-tiii, Hort.). A 

doabte form, vitti deep red petals. P.M. 1:197. 

Vu-. Bininili, ISt«ud. (P. Chinintis. Vilm.). A Ml 
Cblnese variety, with large, double, ciimBan flowen. 
One of the commonest forma in ^rdens. B.H. 1768. 

Var. (Httn, Planchon. Fls. double, white, with k (bw 
marks of carmine In tbe center. F.S. B:790. 

4. tgnnllAUk, Limi. Fig. 1618. Stem 1~1K ft. bigfa, 
1-headed, densely Leaty up to the Bower: Its. cut Into 
numerous Begmenta, oft«n less than 1 line broad; fl. 
erect; petals dark crimson, elllptic-caDeate, 1-lK In. 
lon^; autherfi shorter than the fllunenti; stlgTiia red, 
spindly recurved: follicles 2-3, about }i In. lon^. Jane. 
CaacasuB region. B.H. 936. A.Q. IT. p. 658.-Var. Dare- 
pl«na, Hort. Fin. dense, double, crimson. F.S. 4:308. 
Var. ijbria*. Hort. Fls. rich crimson: Its. very pretty. 

G. uuSmalB, Linn. As tall as P. officinalit, glabrous: 
Its. cut Into numerous, conBuent, lanceolate, acote acg- 
menta : fl. solitary, single, bright crimson, vary large; 
outer sepals often produced Into oomponnd leafy 
points; petals obovate tooblonK: follicles 3-G, ovoid, ar- 
cuate, lomentose or glabrous. £u. and Asia. B.M. 1754. 

Var. Inilvnll, Lynch. This is the variety of the above 
which Is most cult. Stems lS-2 ft. high: Ivs. about 10, 
the lower ones very large, gradually reducing to tbs fl. : 
carpels with red pnbescence. The name Pater Barr la 
given to a form of this in wbich the Ivs. do not so grad- 

Var. intnmUU, C. A. Meyer. Lvs. deeply lobed: fl>. 

6. ofilaluUll. LEnn. (P. Mgida, Sabine). Fig. 1619. 
Stem stout, 2-3 ft. high, 1-headed; Ivs. dark above, pale 
beneath, the lowest more divided than the others, hav- 
ing 1^20 oblong. lanceolate IfU., 1 in, or more broad; 
outer sepals leaf-like: petals dark crimson, lS-2 in. 
broad, obovate : stigmas crimson, recurved : follicles 
2-3, becoming I In. long. Hay. June. Europe. One of 
the commonest in gardens. B.H. 1TS4; 2264 (as P. pu- 
bent). On. $3, p. 233. 



1. Montia. Sims (P. arbirra, Donn). Tkeb PeOnT. 
Stem 3-6 ft. or even higher If not cut back, much 
branched: Ivs. glabrous; Ifts. more otlcn entire at the 
base of the plant than above: fls. as in P. ellieinalii, 
but various in color : follicles numerous, very hairy, 
rather small. May, June, l^hina. Long cull, thei 
where varieties are numbered by the hundreds. Vi 
mbra-pltna. Hort. Bosc-colored, BUnostsingle. L.B. _ 
11:1035. Var. I«Ma- rip«Tha, Hort. Fls. much more 
doubled. Qn. 31:^0 |aB Rciue EUiabeth). F.S. 
14:1395-6 (Triomphe de Grand). Var. TitUU, Hort. 
Fls. single, white, roaeand flexh color, striped, frsgrai 
P.S. 7:747. Var. papavBrioaa. Andr. Petals thin a 
poppy-like, white, with red at center of Bower. L.B. 
6:547. On. 3S:77d ; 52:11*1, and pp. 324, 325. Vi 
Bink^, ■-'- — - 



. Torr, & Gray). 



r. 1154. 






s. dull b 






1. little 



longer than tl 
like and compound; Bower.stem reclining or recurved; 
disk roanylobed : tolliclca 4-5. nearly straight. lA" 
brous; seeds oblong. Early spring or Bumraor. Paeiflc 

3. albiOtr*. Pallas [P. iJiilit, Salisb.). Figs. 1616, 
I61T. Stem 2-3 ft., often branching and bearing from 
2-5 fls.: Kta. 3-1 In. long, oblong, deeper green than P. 
Brownii, veiningredr peduncle longer tlisn In P.olti- 
cinalit, often with a large simple bract: outer sepals 
large, leaf-like: netaln large, various In color, usually 
white or plak : follicles often 3^, ovoid, with spiral 



li red. Gn. 19:2 



t«l7. Pa 
Hort. 



Fls. double, while, tinged 
. uarden forms are given trade 
kslma, TOMB p«Ulda. rabrk, and 
vary In color from nearly para 
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Some horttcDltanl forms, with nearly single flowers of 
Tsoant importation and not jet much used, are: UMm- 

"'-a, erlmaoD, globalar Bs., with a mass ot twisted 

' nans. edgeA with yellow. A.G. I7;663. Un. 



10. arlettna, Anders. Stem 2-3 ft. high, haiiy toward 
the top: 1th. &-6 on a sl«m, ratber glaucous and pubee- 
cent beneath ; segments oblong to oblong -lanceolate, 
strongly oonfiuect, decurrent: An. always suliUry. dark 
red, large : follicJeB 3-4, deoselj tomenlose, OTold, 
spreading widely, becoming 1 in. long, iitrongly arched; 
Btigma recurved. Bouthem Europe. B.K. 10:819 (as 
P. Crftica).—There are a number of hortlcoltural va- 
rieties. Eleven of tbene are: Attdertottii, bright rose; 
Jidxteri. criuiiOB; Crttiea, blush-pink; Crownt Prittce, 
deep rich crlmeon ; DingmtB, bright criniBOn; Exctl- 
lior, brilliant rose; Jtfo (odor, pure rose; JfortXem 
Olary, large, soft rose- pink ; Penelope, bright rose; 
Purpit A'mperor, crimson-purple ; Soiy Oen, rose- 
pink. 

/". Srttort, BoiM. ft R«nt. pl». red. YarrlnilowhlM. Allied 
to P. offlpioalli and eonlllna in Ivi. and habit.— P. ssramna, 
BeU. Tall: lower Ivi. only bllematti: flg. crlmsoni pelali 
loimded: (Dlliclei Dmameatal.-F. teriAeta. Bolsa. Allied la 
P. albiaon: IftH. very broad: fli, bright crlDison i sUcma 
imnils: foUldei elabroiu.-i'. Cirnca. 81eber. Unsh like tb« 
pncedioc-— r. £n>6di, Wall. CIoHly rcliled to and somatiiiHa 
called a irnoBTin ot P. anomala. P.M. 9719. On. 46:MS.— P. 
JiilniJit.JReti^ BaCher low:_^fli. brlsb^ red: eariieli slabnin. 
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ivs. QOL mere loan iwiea lemaw: ds. larce, red-porple: folll. 
elei (1abroiu.-i>. pMint, Slnti. Allied lo P. arietina: Ivs. 
haliT below, mamas red. B.M. SKH.-P. iUjil.Blvon. Allied 
to P. eoralllna. but with the Its. decfdedli b^rj below. -P. 
«M«i/Ji™, Simi. Nearly n'  ' ~ 



sabsHiile, wblte.-P. It 



Daarica: 



-P. wiiUUiri. 
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n.Fallu. Dlffergfroni 
and rose fls. B.M. 
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31 :599; blanda, pale pink; labata, Ivs. dlstlntly lobed: Qs. 
eerlse-salmon, a very unusual color; Otio Frotbel, deep 
■almon-red; rbtea, rich deep rose; itjablni, rich deep 
crimson petals and yellow stamens. L.B.C. ]1;10TS; 

ered Peonies, with double flowers, are : atrorubiHi 
pleita , dtinjt blood-red; Double Anemone-flowered Sed; 
Double Anemone-flowerea Ro>e; Old Double Red; Old 
Double Boet; Old Double Fleti- Wiile. 

Var. iNtln. Taaseh. Fls. white, with red centers. 
Native of Europe. 

T. dteork, Anders. Stems 2-3 ft. high: Its. horiiOD- 
tal, diminishing to the top ; Ifts. oblong-obtase : fls. 
rather small: petals tew. small, narrow: peduncle long: 
(ollielBB hairy, large, spreading from the base when 
mature. 8. En. Two garden forms are: Gertrude Jt- 
kUll, rich crimson; Manlt Bear, pink. 

Var. PillMU, Anders. Lvs'. narrow-oblong: fls. rich 

Var. •liUor, Anders. Lvs. broadly oblong: fls. rich 
crimson, very largo: receptacle with few processes, and 
a eannectioD between the carpels at tbelr base ot similar 
surface and appearance to that of the carpels. 

8. ptnsTliia, Ulll. Stems about I!^-3 ft. high: lvs. 
5-6 on a stem, deep green and glabrous above, pale 
green and pilose beneath; otherwise the Irs. and fls. 
are much like those of P. offieinalii, Europe. Two 
beautltul garden forms with double fls. are: amaran- 
Ih^-eene epkirica and pulehirrima pUna. the latter dif- 
fering from the former In the porple shade of crim- 
son fls. The T following have recently been Importcil 
from England. They have fls. with usually a single 
whorl ot petals: Sluekins Maid, bluab pink; BrillianI, 
bright parple-orlmson ; B</ianllna, crimson; compdrta, 
plsnt dwarf and bushy: fls. crimson : Eitf-aiMil'. soft 
aatlny pink ; Rubj) QHten, bright ruby red ; Seraph, 
bright pink. 

9. pwadAza, Anders. Plant one ot the dwarfesl: lvs. 
In a dense tuft; Ifts. 3- lobed and lnci.'<ed: fls. purple- 
red: carpels pressed closely together. TrleHtc — Dif- 
fers frmn P. ptrenrifKi by smaller ovate and more glau- 
cous leaves, leaflets mora divided and crowded. Var. 
linblUU, Hon. Double purple fls.. with projecting 
purple stamens ; very pretty, but not much cult, in 
America. 



.f P. albiflora. On.W:708.— P. ITfK 

tAlayallDW fls.: felUelea ilabrons 

K. C. Datu. 



B.M. eS45. 
?AIVTED OCF. Catlilltia.'] 
F&IBTXD LE&T. Supharbia luUropXylla. 
PALAfOZU Hookerlana. See PolgpUrit, 



»i9. Pconia ofHdnalls (X Ki. 

PALAOA (after A, Palau y Verders. professor of bot- 
any at Madrid the latter hall of the eighteenth century!. 
Also written iViJnm. Malpdcea. P. /(fruoan Is a half- 
hardy annual, with prettily cut foliage and 5'petaled 
pale rose 9s. about 1^ In. across, borne In summer and 
tall. Palaua Is a genua of S species. 4 from Pern and 1 
from Burma. They ore annual or perennial herbs, to- 
mentose or somewhat glabrous: Ivs. usually lobed. dis- 
sected or sinuate: bractlets 0: fls. axillary, peduncled. 
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solitary: c«Iyx5-cut: ovary muiy-celled; style stigma- 
tose at tlie apex ; carpels crowded without order. 

ftoxnftta, Mast. Slender, branched from roots : stems 
8-10 in. long, ascending, flexuous above: leaf-stalks 1-2 
in. long; blades 1-2 in. long and broad, triangular in out- 
line, pinnatifld, Uie segments lobed; lobes obtuse: fls. 
mauve, paler towards center, with bright red anthers 
which are verv numerous and arranged in 5 longitudinal 
series; style8'23-30. Peru. B.M. 5768. 

PALAVA. See Palaua. 

PALlt^UB (ancient Greek name). Bkamndcem. 
Spiny trees or shrubs with alternate, 2-ranked, 3-nerved 
Ivs., small greenish yellow fls. in axillary clusters and 
orbicular broadly winged, curiously shaped fruits resem- 
bling a head with a broad-brimmed hat. The one species 
cultivated in this country is not reliably hardy north of 
Washington, D. C; in Mass. it is killed every winter 
almost to the ground even with protection, and the young 
shoots flower but bear no fruit. It is not very ornamental, 
but the dark green foliage is pretty and the curious fruits 
are interesting. It thrives in any well-drained soil and 
prefers a sunny and warm position. Prop, by seeds 
stratified or sown in autumn and by layers or root-cut- 
tings. Four species from S. Europe to China and Japan. 
Stipules usually changed into spines : fls. small, perfect, 
in axillary or sometimes terminal cymes; petids 5, 2- 
lobed; stamens 5: fr. woody, 3-celled, depressed sub- 
globose, with a broad, orbicular, horisontal wing; cells 
1-seeded. 

Bpiiift-Clixifti, Mill. (P. auttrdUa, Qmrta. P. aculed- 
tus, Desf. ZUyphut Paliurus, WiUd. Bhdmnu* Pali- 
itrus, Linn.). Jebu8.ax.em Thorn. Christ's Thorn. 
Spreading, spiny shrub to 10 ft., sometimes procumbent: 
I of the 2 spines at the base of the petioles straight, the 
other hook^ and recurved: Ivs. ratiier slender-petioled, 
ovate, usually unequal at the rounded base, obtuse, mi- 
nutely serrulate, glabrous, dark green above, pale or 
grayish beneath, %-\}^ in. long: fls. in axillary short- 
peduncled cymes: fr. brownish yellow, about ^ in. 
across, glabrous. June, July. S. Eur. to Himal. and N. 
China. B.M. 189.3 (as Zizyphua Paliurus) and 2535 (as 
P. virgatuii).'-Th\B plant is supposed to have furnished 
the crown of thorns which was placed on the head of 
Christ before his crucifixion; others believe Zizyphnt 
Spina-Chri»ti to be the shrub the crown was made of. 
These two shrubs re!*emble each other so closely that 
they hardly can be dlMtinguished without frs. which are 
berry-like in Zizyphus; the shape of the thorns is ex- 
actly the same in each species. 

P. orientdli*. Hemsl. Tree, to 30 ft.: Its. 2-4 In. long, kIs- 
brotu: fr. 1-1 K in. across, glabrous, porplish. China. This 
but recently introduced sp4><>ie8 in ijerhaps the most ornamental 
of the getins; it has not proved hardy at the Arnold Arbor* 
etnm —P. rama*i**(mvt, Poir. (P. Anbletia. R4»m. & Sohxilt.). 
Shrab similar to P. Spina-Christi, but with both Rpine^i straifrht, 
larger Ivs. pubescent beneath, and smaller tomeutose frs. 
China, Japan. Autred Rehder. 

PALM. Plate XXIV. Palms are amongst the most 
striking plants in tropical floras. Their tall, straight, 
unbranched trunks surmounted by a spreading canopy 
of huge pinnate or digitate foliage distinguish them 
from nearly all other forms of vegetation. They are 
widely spread in tropical regions, being most abundant 
in America and few in Africa. They are particularly 
conspicuous in the Pacific islands. Although the Palms 
are such bold and interesting plants, the species are 
very imperfectly understood. This is due to the great 
difficulty of making herbarium specimens, to the fact 
that the g^reater number of botanists are resident** of 
regions in which Palmn do not grow, and to the differ 
ences of opinion as to the relative importance of the 
various botanical charact(>rs. Many of the Palms have 
been named first from cultivated specinien.s, and often 
before the flowers and fruits arc known. When the 
specimens finally come to fruit, the names are usually 
shifted, causing much confusion. The proper generic 
position of a Palm may be unknown for several years 
after it becomes popular in the horticultural trade. 
Consider the changes in nomenclature which have 
occurred in Palms that have been referred to the 
genera Areca and Kentia. 



The species of Palms are not very numerous. They 
probably do not exceed 1,000, although more than that 
number have been described. Bentham & Hooker accept 
132 genera, and Drude, in Engler & Prantl*8 "Pflanxen- 
f ami lien," accept 128 genera. Most of the genera are 
small, and many of them are monotypic. The largest 
genera are Calamus, with about 200 species, all Old 
World, mostly Asian; Geonoma, with about 100 species, 
all American; Bactris, about 100, American; Chamie- 
dorea, with about 60, all American ; Liicuala, with 30, 
ranging from eastern Asia to Australia; Desmoncus, 
about 25, American ; Cocos, 30, all confined to America but 
the cocoanut, which Lb now cosmopolitan; Pinanga, with 
about 25 species, of the Oriental tropics; Areca, nearly 
two dozen. Oriental. Many of the species, particularly 
in the small genera, are restricted to very small geo- 
graphical regions, often to one island or to a group of 
islands. The Palms represent an old type of vegeta- 
tion, and they are now, no doubt, on the decline. 

Palms have been favorite greenhouse subjects from 
the period of the first development of the glass plant- 
house. The stereotyped form of conservatory is a 
broad or nearly square structure, with narrow benches 
around the sides over the heating pipes and a Palm bed 
in the center. In these conservatories a variety of 
Palms will succeed, requiring neither a very high tem- 
perature nor much direct sunlight. In fact. Palms asa- 
ally succeed best under shaded roofs. The Palms are 
most satisfactory in their young state, before the trunks 
become very prominent, and before the crowns reach 
the glass. The larger number of Palms have pinnate or 
pinnatisect leaves, and these species are usually the 
more graceful in habit. Small Palms are now in great 
demand for room and table decoration, and a few spe- 
cies are grown in enormous quantities for this trade. 
They are sold when small. They usually perish before 
they are large enouf^ to be cumbersome. Amongst the 
most popular of these Palms are Chryaatidocarpns 
luteitcena, ffowea Belmortana and Portteriana, Cocos 
Weddellianar LivitUma ChinetMia, and possibly one or 
two species of Phcpuix. 

Some Palms endure considerable firost without injury. 
Of such are the Sabals and the Palmettoes of the south- 
ern states. The Saw Palmetto {Serenoa aerrmlaia) and 
the Blue Palmetto {Bhapidopkyllum Hyatrix) occur aa 
far north as South Carolina. In Asia, Nannorhops grows 
naturally as far north as 34°, and in Europe, Cham»- 
Tops (^e only Palm indigenous to Europe) reaches 44°. 

In the tropics. Palms furnish houses, clothing, food 
and ornaments. The range of the economic uses is well 
Indicated by the following extract from Drude ( in Engler 
& Prantl): "In a family which, like the Palms, is of 
such extraordinary importance in satisfying so many 
human wants, it seems well to make a few general re> 
marks on this subject as an introduction to special re- 
marks under the different genera. A European does 
well to distinguish between the products of the Palms 
which are imported from the tropics, and those which 
are used by the civilized peoples and more especially by 
the natives in the tropics. Of the first, there should be 
noted a few fruits, as, for example, dates and cocoanuts. 
whose use gives us a slight picture of the importance of 
Palm fruit of the tropics. Then follows the Indian sago 
coming from the pith of the stems, which surpasses in 
quality the European product, and then the oil made 
from fruits of oil Palms which, considering its almost 
imlimit«>d supply, is of more importance than the olive 
oil. In Europe a great r61e is played by the fibers com- 
ing from many Palms, as the Pia^aba and Cocoa fibers. 
Perhaps, in the course of time, one or other of the 
Palm- leaf products will find greater use in the produc- 
tion of paper. The numerous kinds of *Spanishschen 
Kohres,* that is, those thin stems of the genus Calamus 
which have a silicious covering, are necessary in the 
making of bent-wood furniture and baskets. Wax (from 
Copemicia, probably not from Ceroxylon) plays in 
Europe, as a competitor of beeswax, but a sniaU r6le. 
On the other hand, the stone nuts, seeds of Phytelephas 
and the stony kernels of some Cocoineae, are imported 
from America in ton quantities, to be used in making 
small articles. To these products, of considerable 
influence on the European trade, must be added num- 
berless others used in the tropics, where the numerous 
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(weet a> well m the Btu«h-hold- 
Ing fniitB kre at the coDunaod of 
the InhsblUDte. From many spe- 

bud (heart), vhlch 1b eaten as 
Palm aalad, and from other very 
large ipecies the young atema are 
cut off and the tcreat quantity of 
■weet aap is worked to auKar, or 
arrae. or i» used as Palm wine. 
Many stems fumlih excellent 
building wood, and In the artielio 
Industries of the Malays and Pa- 
puaa aa well as that of the natlres 
of Brasll, such Palms fuminh not 
only the main timbera of their 
huta, but the leaves are plaited 
and aaed for the sides and the 
roof. Other leaves cut In small 
■trips give them coverings, mats, 
fans, shields, pomplet« clothing 
aud hats. Evan the spines are 
nsed aa tips for spears, for tat- 
tooing - paints and (or hooks; 
whereas the flsh-llne Itself !■ 
made ot the strong libers of 
other speelea. Othei uses, as 
that of the betel nut (Areca), In 
chewing, are worthy of mention 
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die and fall. Usually the old 
petioles, or their bases, remain 
tor some time, forming a shaggy 
eapltal to the oolumn ; this Is veil 
narked In the large or Cabbage 
Palmetto of the South. The 
Palms are mostly trees, and some 
of them rise to the height of 
nearly 200 ft., bnt some are climb- 
ing and others are low shrubs. 
Id some species the Bt«ras are 
prickly. Usually they make very 

•tralght, comely bales, but a tew species produce 
branches above. Tbe flowers ol Palm« usually arise 
nndemeatb or In the crown, from the aills ot the 
leaves. The clusters are really spadlces, altbougb often 
branched, and are covered In the bud by a dry spathe 
d of one or several leaves or parts. The re- 
is of these spathes are well sbown In Fig. 1497. p. 
iiuu. In the upper rluster on the left the spathe is 
arching over the truits. The blossoms are relatively 
small, and usually dull colored and not showy. The 
flowers are perfect or unisexual, 3-merouii, — the seg- 
ments nsuslly 6 In two series, stamens usually 3 or G, 
ovary nsually 3-locuIed or the 3 carpels wholly separate, 
Btlgmas 3 and usually sessile. The fruit Is various. 
being either a drupe or hard berry-like structure, often 
edible. 

Tbe genera chiefly known to horticulturists are the 
tallowing: 

Tkibc Abickx. Lvt. pinnattieel, Ihf UafltU tree or 
joined to at to form a plailtd limb, Ikt tidei in ver- 
milion redvpliialt; lit, monireintit or dicrriout; tiedt 
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ind dot. 
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Areea. Pinanga. Ken tie, Hydriastele. Eentiopsls, 
Hsdyscepe. Nenga. Arrhonthophifnii. Rhopalostylis. 
DIetyospenna. Ptychoeperma, Uyrtostachys. Drymo- 

ehlceus, Cyphopbcenix, ClinostlKma, Cyphosperms, 
Qterpe, AeanthophipniT. Oreodoia, Bscularia. Lino- 

■padix, Howea. Ceroirlon, VerschaSeltla, Dvpiils. 

ChamBdorea. Hyophorbe, Roseberia, Geonoma, Calyp- 

trogyne, Wallichla, Dldymosperma, Arenga, Caryota, 

Phytelephaa. 

Tbibs Phonicbs. Lvt. pfnnaHtert, tegntentt neiimi. 
nale and v\t\ indnplicale aides In vemnd'on.- ipa- 
diett inttrloliar, t\* tpalht tolilaty: fit. diaeioui; 
tarpelt 3. only one ma/urina, Ihe ttigna lermiiial: 
tttd tirongi)! vfnlraUg luleatt, tht embryo donal. 



TstH COBYPBBA. Ltit, fan-tteped, leedge-tXapid or 
orbicular, plaited, more or leti ettt, tkt lebtt with 
induplieale lidtt: ipadieet inlerfoliar, the tpathet 
many: tl». utnally perlecl; ovary entire ort-tobed, 
or tomttimet the i-3 earpelt dUtinet, the oimte ertct: 
pericarp uinally imoolh: teedt vith ventral raphe 
and imall hilum. 
Corypha. Sabal, Waahingtonla, Chamnrops, Rhapldo- 

phyllum, Acanthorhiia, HroheH, Ervthea, Pritchardla, 

Licuala, Llvlstona, Trscby carpus. Rhapls, Thrioaz. 

Tribe LKPIOOCAKTB.B, Lri. plnnaliteet or fan-thaped, 
tht legmtntt with reduplicate tidei in vernation; 
ipadieet terminal or na-.VforJ. Ihe tpathet numerout; 
lit. polygamo-moncreioui: ovary entire, more or lett 
S-loenled; Ir. clothed rilh reflerrd, iliining, imbri- 
cate, appretted aealti: teed with dortal raphe and 

Calamus, Ceratolobna, Raphla. 
Tbibi BoBiBBEA. Lvt. orbicular, the ttgmentM Ian- 
ihaptd and the tide» induplicale: tpadieei inlrr- 
'jliur. the tpathet many and thealhtngi fit. diaeioui. 



leand s 






J large .- ovary rnlire, S-loculed, the 
ovule attending; Ir. varioui. 
BorasBUs, Lodolcea, Latania, Hyphvne. 
Tribe CocOiN&JI. Lvi. pinnatisret. the Uaflttt trith 
redaplieale tide*; ipadieet inlerloliar, unitexual or 
androgynoHt, Ihe tpathet e or: '-' — '--"- -"— 



large. 



ft, the 1 



led: . 



ell hard and itoody and provided 
teith S-7 pml. 

Bactris, Astroearynm, Acroromia, HartlDesla, Elnls, 
DIplothemlum, Cocas, Maiimiliana, Scheelea, Attalea, 

There Is very little accessible monographic literature 
on tbe Palms. Martius' "Uistoria Natnralis Palmamm." 
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Uniiicb, a Tola., 1823-1850, is k stAoilBrd work. Ker- 
chDvede Deuterghem's "Les Palm iers," Paris, 1ST8, ia 
ui ImportSDt work. A popular running account of 
Palms and the various kinds, b; William WkIhod, vill 
be found in the following places in Gardeoers' Cbronlele: 
1884 (vol. 23), pp. 426, 622, 595, 728, 748; 1885 (vol. 23), 
pp. 33S, 410, 439; 18SS (vol. 24), pp. 302, 394, 686, 748) 

1886 (vol. 25), pp. 79, 557i 1886 (vol. 26). pp. 491, 6S2; 

1887 (vol. 2. ser. 3), pp. 150, 304; 1891 (vol. 9), pp. 234, 
298, 671; 1893 (vol. 13), pp. 260, 332. l. h. B. 

Habdt Palms m Cauftirnia. — PalniB f^rown Id the 
open In California gardeus do not exceed in Dumber 20 
genera, and numbering about 60 apecies. The following 
17 genera of about 40 species may be found In our best 
Palm collections, and all these apectea are growing Id 
the gardens of Los Angelea and vicinity, and may be 
found throughout southern California in limited num- 
ber* from San Diego to Sanla Barbara. Occasional 
plants of species not mentioned are found In some old 
gardens, but are not ao plentiful aa to be considered in a 
general list of our bard; Palms. In enumerating these 
plaata they are placed as to tbeir Importance, or ratber 
as to tbeir numerical strength In California. Our native 
Fan-Palms, the Washington las, natives of San Ber- 
nardino and San Diego counties, have been most exten- 
sively planted, and may be found everywhere, serving, 
in some instances, a variety of purposes. Fig. 1622. In 
growing this Palm water is of the first importance. Whetl 
planted along a street, those adjoining vacant lots often 
remain nearly at a alandntill. except in caae of an un- 
usually wet winter, while those along the cultivated 
lots or lawns grow faster than any other Palm. When 
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severe winter unharroed, while , 

perish. So, too, some Palms supposed to be very ten- 
der need protection from sun more than from frost. 
This la particularly the caae witb the ao-called Kentias 
and Rhapla. A certain Howea (or Kentia Fortleriana) 
is protected only by a large overhanging branch of a 
sycamore, which is of course leafless in cold weather, 



ini. Date Palma at Old Town, San Dlaso. 



yet It has reached a beigbt of 12 feet, with a diameter 
at base of 12 inches, and it has never been Injured by 
frost, yet water bvdranta 10 feet away have been froien 
■o bard as to burst them. In Los Angelea Is a Kentla 
16 feet high, growing on the north side of a bouse, 
protected from sun alone, being 20 feet from the build- 

troien to the depth of 1 inch. This ia in the Iwttoro- 
lands. the coldest part of the city. 

Phanix daclyliftra. tbougb not ao ornamental as 
others of the genus, was vxlensively planted In early 
days and Is one of the hardif ct of Palms. Fig. 1621. The 
most popular Palm for the masxes. who look for grace 
and beauty combined with cheapness. Is Phirnix Catia- 
rieriaia. More of these are planted at present than any 
other three apoctes. In Los Angeles and vicinity they 
may be counted by tens of Ihotisands. Like these 
two for hardiness Is P. rtelinala; and all may be se<'n 
growing north of San Francisco some 2D0 miles. All the 
genus Is hardy in soutbem California. TraehiffaTput 
eictlaiit and ChirmtTopi Aumilti, the latier varying 
greatly in appearance, will grow as far north as any 
Palms and are popular everywhere. The former in 
thirty years will grow to the beigbt of 25 feet, while Ihe 
latter will make B-IO feet of trunk In the same time. 
fAviilona aiiitralii and £. {'Ainfn'Ji are both popular, 
though not hardy outside the southern part of the state, 
and the latier must be shaded from noonday sun. 
Erf/thraarmata and E.rdHlit (often known as Brabea-.) 
grow around San Francisco bay luxuriantly. C'ocos eri- 
ti«pnlha is hardy even farther noHh than the Ery- 
theoa, and is by far the moHt ornamental Palm to be 

fomia are C, fltiuoia, pltiinnta, coronaUi, Samantot- 
/iana, and many others. Any Cocoa will grow here in 
protected glares except Weddelliana. C. phimoia is 
without doubt the most graceful Palm grown, and at 
present very extensively planted inlbe southern citrons 
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tof n yBBTB, with ordinsry c«re. Archonlophanix A ttx- 
andrta and A. C»Hniigkamii, the most elegant ol our 
Palms alter C<ieo> pliimoso, are not quite so hardy but 
will thrive trom Santa Barbara souchward, in worm 
loutiona. The same eipoaurea. with shade during tlie 
hottest part of the dav, will do tor Etdytcept Ca»icr- 
buiyana and Hmuta >'or<(enano and H. Belnionana; 
also Bhopalottyli* Baueri and B. tapida. The four 
■peeles o( Sabala seem to thrive and seed well in this 
■ectioD, though S. PalHulto and S. BlackbHmianiin 
grow much (aaler than the others. BAapidophyllum 
Hystrii la perfectly hardy, but on aoconot of Ita dwarf 
habit is not so extensively planted as its merits deserve. 
Bkapii flabiUiformit and B. humilit need protection 
from sun alone, though there Is a Rhapla growing tor 
ten years withont protection from either sun or frost, 
and In the coldest seeClon of Xjob Angeles, but Ita color Is 
not all tbat could be desired. Chamcedoreas are planted 
only where they can be protected from both troat and 
■an, though they thrive better under such circumstances 
than they do under glass. In such sitnatjons they are 

Just the plant for the purpose, as they do not ( 

away from the protecting tree ' " 

loving Palms, but remain erect, aranea uuicu luo) 
occasionally be seen but grows too slowly to be popu- 
lar. One of our grandest and hardiest Psjms, one that 
deserves for many reasons to be more eitenslvely 

Elanted, Is Jubaa ipectabitii. We have a few 20 fi 
eight with a bole 4 feet in diameter, anr 
more striking In appearance than any of tue i-uicuu, 
which latter they somewhat resemble. 

Ehnist Bb*cmto«. 
The word Palm ts a popnlar designation of one of the 
largest and most Important families among the mono- 
cotyledons, about 1,200 species of Palms having 

been recorded, though many of these — 

In cultivation. The members of thlt 
essentially tropical In habitat, are I 
mental in appearance, and many of 1 
very great economical value, their 
fruits, stems and leaves not only 
entering largely Into the manufac- 
tured products of both Europe and 
America, but also providing both 
food and shelter for thousands of 
the Inhabitants of tropical coun- 
tries. One notable characteristic 
of Palma In .general is their un- 
branched stems, the exceptions to 
this mle being very few, and 
mostly limited to the members of 
one genus, Hyphiene, of which the 
Doum Palm of Egypt, fi^. Thebaica, 
Is the best siampie. While these 
nnbranched stems form a promi- 
nent feature In connection with 
this order of plants, yet great va- 
riations are tonnd In slie and habit ; 
some of them towering up like a 
■lender marble shaft to a height of 
more than 100 feet and then termi- 
nating In a crown of magnificent 
piume-IIke leaves, while others may 
reach a height of only 3-i feet 
when fully developed. In some !n- 
stuces the stems are so long and 
slender that a scandent habit Is 
the result; these rope-like stems 
of the Rattan Palms in partlcnlar 
are described as wandering through 
the tops of some at the great trees 
of the Ualayan Peninsula to a 
length of several hundred feet. 
The follaire of the Palms is of 
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Count nucifera, are common examples of the feather- 
veined class. 

There are also minor characteristics of foliage that 
mark many of the genera, some having pinnate leaves 
with erose tips, a few having bipinnste leaves (as 
Caryota ureni), others with flabellate leaves having 
erose segments, and many with the segments of the 
leaves bifld or split at the tips. 

The flowers of Palms in general are not specially at- 

greonish white or yellow, and some orange or rerl ; but 
these flowers are produced in prodigious quantities by 
some of the species, perhaps the most prolific in this 
respect being the Talipot Palm (Corypfto MmbracvUt' 

height of 30 ft. above the foliage, such an Inflorescence 
having been estimatsd to include fully sixty millions of 
Sowers 1 

The seeds ot Palms are also found In many sizes and 
various shapes, ranging from (he size ot a pea In soma 
of the Tbrlnai to the unwieldy truiU of the Double 
Cocoanut, Lodoicea SeBheilarun, which will sometimes 
weigh 40 lbs. each and require several years to reach 
maturity. 

Aa a rule, the members of any single genns of Palms 
are found in one hemisphere, either the eastern or 
western as the case may be, probably the greater num- 
ber of species being of Asiatic origin, and compara- 
tively few being found in Africa. An apparent eieep- 
tlon la found to this system of hemispheric distribution 
In the case ot the Cocoanut, this plant being so very 
widely distributed throughout the tropical world that 
Its origins! habitat Is still in doubt. On the other hand, 
some species are found to be very local in their natural 



leave 



n which the v< 



n radl- 



■nd 1U3- A dlaltate-leaved Palm, and oi 



the feather -veined. In which the 

veins run ont from the sides of a 

long midrib, the leaf being frequently divided Into long, 

narrow secments. Ot the first group the common Fan 

Palm. LiTttlana Sinentii, Is a good example, while the 

Dale Palm, Pluxnii daetylitera, and also the Cocosnut, 



1 of the best Palmi 
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(probably of volcanic origin), a mere dot an the broad 

bogom of the Soutb PhciBc. 

Pew PaImB are tonnd within the limits of tbe United 
States at Datlvea, the most common being the well- 
known Palmetto, Sabiil Palmetto, a member of tbe fui- 
leaved aection, to which poBslbly all of ournative Palme 
belong' Bnt while tbe species of Palms 
found native in the United States are 
liled in ourabera, yet there la at least 
one unique species in the group In the 
form of Pseudoptuenix Sargtntij a 
miiDotyple Palm, that Is onl; known to 
exist In a wild state on certain of the 
Florida Keys, and in quite limited num- 

Europe is even less favored as to na- 
tive Palms, tbere being but one species 
iwn there in that condition, Cltama- 




0«nBlDatian 









Ively hardy, being capable 

, ' Tbe Palm tree of the Bible is doubt- 

less the Data Palm, Pkanix dactyiifera. whicb is found 
In large numbera throughout Syria to tfala day; and In 
fact the small grove of datea within easy reach of the 
Syrian householder forms oua of his most valuable 
assets, (or it provides food not only for his family, but 
frequently for his horses or camels also. 

The aot of producing flowers does not necessarily ter- 
minate the life of a Palm, though in some instances 
such an effect may be produced by this cause; but a 
singular habit has been noted in reitard to the flowering 
of the Fish-tail Palm, Oaryota «rc»s. which when It 
reaches maturity begins ta throw out a flower-spike 
from the top of tbe stem, this being followed by succes- 
sive spikes of flowers, and ulliraBte bunches of seeds 
from the top of tbe plant downwards, the flower-spikes 
appearing at tbe Joints of the stem, and when this pro- 

untll the vitality of the pla 



velop a soboliferous habit, tl 
shoots from the " 
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been noted among the Phienix, si 
being most likely merely varietlca. 
Many Palms are armed with stout thorns or pricklei 



PALM 

of the South American tribes, these arrows belni; 
jected through a blow-pipe farmed from a sect 
hollow stem of another Palm. Among the s 
Phcenii it is often found that several of the leaflets 
nearest to the base of the leaf are developed as spines, 
thorny leaflets becoming stiff and hard, and eapa- 



lelng pro 
Ion of lb. 



ble of n 
The 






lory great economical value of many of the Palms 
can only be touched upon vithin the limits of lbs pres- 
ent article, the uses to which not only the fruits but aho 
the stems anil leaves are pat by the natives of many tropi- 
cal countries being enough of tbemeelves loBII volumes. 
One prominent instance of this great utility is the 
Palmyra Palm, of which a Hindoo poet enumerated over 
800 different usee. Other notable examples include the 
Cocoannt Palm, tbe fruits of which are Imported by 
hundreds of tons every year, and 
In addition to providing a valuable 
food, either fresh or In a desiccated 
condition, also produce that very 
valuable fiber from which cordage, 
------ and B great variety of 

manufactured. Also the 
family, which produces 
tbe dates of commeree in appar- 
ently endless supply, and tbe date 
sugar of Bengal, Uiis being con- 
tributed by Pkcenix tylvtttrit, 
while the stems of Date Pahns «Te 
often used in house- building in tbe 
East. Another very valuable Palm 
product la found in Palm oil, this 
being largely derived from the 
fmits of aiaia Ouineetuit. the oil 



n exhausted, death 



good example of this clans, among wblch tbe widely 
grown and elegant 6'Ar]/iio(i(iocarpin lideareni is also 
found, together with the (ieonamas, some of the Phtc- 
nii and various other genera. Many of tbe Palms are 
unisexual, but there are also many others In which both 
male and female flowers are produced on tbe same 
spadix, in some instances the males being grouped lo- 
__.! ^L_ . ._ .. jjj^ branches of the indores- 



o the main stem, while 
sle is placed between two males, thus 
n thre 



_ . . js -pollination of Palms by artiflclal means has 
probably been seldom practiced, tlicre being few culti- 
vated ooUectioDS In which the opportunity for snch an 
operation has presented itself; hut it seenis highly prob- 
able that such cross-fertilization has been accidentally 
effected among wild plants, for in large lots of seed- 
lings Intermediate forms are frequently seen, this pe- 
culiarity having been noted among Howea seedlings, 
where forms intermediate between H. Jitlmortana and 
B. Forattriana arc found, and sometimes seedlings 

Tf.ana and those of Its near relative Herlyactpe Canttr- 
buryana. Similar viiriations from a given type b 
tieen noted among the Phienix, sever' 

Moi . 

it only the stems but also the I 
fruits in some species being thus guarded, these prickles 
being usually very hard and tough. In some cases, 
notably ^coH(*or*iro itaumcantlin, tbe prickles around 
the stem are often branched, and are decidedly un- 
pleasant to come Id contact with. In the cbho of Des- 
moncus. this being the western representative of the 
Rattan Palms, the tip of the midrib of the leaf is con- 
tinued in the form of a hooked spine, and helps to sup- 
port the plant in its scandent career. The sharp spines 
of certain Palms are used for poisoned arrows by some 



died 
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being expressed from the ripe fraits In moch th« same 

manner that olive oil Is manufactured. The rattan of 

:hlofly composed of the flexible stems of 

BUS calami, (be plentlfnl supply of this material b»- 

lufliclently attested by the great variety of articles 

ufactnred therefrom. Various Palms b*T« b«aB 
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1 nnder the nune of "Wine Palm." but It 
■eemi likely that saine species of Raphia »re moat uaed 
for liquors, aome portions of these Palms giving a larice 
■moimt of sap when tapped, and aa the Jaloe is rich in 
Bu^r, the sap hood ferments and may beoome strongly 
aicoholio. The best sago is prodiiaea from the pith of 
HetroTylon or Sagus, the trees belDg eat down and split 
into Begmenle for the removal of the pitb, the latter 
being then prepared 
in a rough grasalated 
form for export. Sago 
is also procured from 
Caryotaend some other 
species, but the prod- 
uct Is not equal to that ^ 
of HetroiyloD. The 
so-called whale -bone 
brooms frequently used 
in stables and for* treet- 
cleanfug are mostly 
made from Piassaba 
(or Plataba) fiber, 
this helng gathered 
from around the base 
of plants of Altaleas, 
mostly A. lM»iltTa. 
The Attaleas also produoe 
those of A. funlftra bein; 
nuts, aod qnlte largely 
purposes, being very hud 
ing a Sue polish. Many sn 
factured from vegetable 1 
tnni the nuts of Pliytel 
singular Palm from BoutI 
large fruit in which are co 
the ivory nuts, the plaot 
and sometimes creeping 1 
ceeds a noble bead of pin 
frequently 15-20 ft. in leogt 
Cntechu, after prepamtioi 
leaves of the pepper-planl, 
of the East Indies, bo muc 
of that portion of the »orl 
The Cabbage Palm of the 1 
Bitracea, (he smooth and si 
are frequently 80-100 ft. bi| 
the "cabbage," so-called,! 
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a irarm greenhouse, providing the seeds are fresh, the 
slowest of the common commercial Palms being the 
Howeas. In small quantities these seeds are usually 
sown In about 6-lnch pots, the pots being well drained 
and nearly filled with Ught soil, then the seeds sown 
thickly and covered with half an inch of soil, watered 
thoroughly and placed where tbey may receive the bene- 
fit of some bottom heat, and at no time should they be 
allowed to become 
very dry. The period 
required (or germi- 
nation varies greatly 
with different spe- 
cies, Idvittotia Chi- 
iiensU gerroinatlDg 
In 2 or 3 weeks U 
fresh, and being 
ready (or potting In 
about2montbB,whlle 
seeds of some o( the 
Attaleas have been 
known to remain in 
the earth for fully 3 
years before starting. 
The seedlings of 
many species are 
leaf in many instances 
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antral hi 



aetly gathered togeth< 
fTiln callHre, for decon 
ITaited States, has made 
during the past 10 yeara, ai 
a well-esUbllshed hi 
le prospect of a steady ir 
dapcabillty of these pis 



to he  



better under 



in cult 



southern 
owing to a favorable climai 
ally improving business 

seems probable that Amer „__ 

will soon be able to compete with their 

more eiperlonce<l brethren of Europe in ^^- O""!™ 

this class of plants. of Howea Bclmi 

The species most uned In commercial 
horticulture in the United SUtes are cont^ned in a 
very short list, the greater quantity being confined to 
five species, namely. LivMtma ChiTuniii, Moata Bet- 
mt>rtana, Howea Foriteriana, dtryialidocarpui Jutrs- 
tiHt and Coeo* WtddeCliana, while less quantities of 
Caryota urrni, several species of Phcenii, P. CoMori- 
eniU being quite largely planted outdoors In the South 
and on portions of the Pacific coast, Seaforthia tltgani 
and some others of the Plychosperma group, and some 
few Livistonas cover the extent of the catalogue for 

Of these, the seeds are imported in a majorily ot 
cases, and on the qualln of these seeds the success of 
the grower depends, so far as getting up a stock is con- 
cerned. Host of these species germinate readily In 



the seedlings 
linnate-leaved species; 
somewhat difiilcult to 
in the Juvenile form, 
la the germination of 
™itural notes for par- 
vill be found through- 
this time a few general 
mtof Palms as a whole 
as already been noted 



the winter ot56-«0° is 
wing Palms, while an 
the day will not hurt 



S the spring a 

there being e 
the part of most Palms 
March 1. Give only 
t is, use pots only I or 
B ram the soli firmly. 
' r the best soil for 



n of stable ' 



a safe fertilizer, such a soil being mixed with 

raana. lighter and more open for some delicate species. 

Insects aro frequently troublesome if allowed 
to g^n headway, various scale Insects doing the great- 
est damage, while red spiders and thrips may become 
estahlisbed nnlese forcible syringing Is persisted In. 
The most snccessful practice requires close observation 
on the part of the grower, and the prompt removal of 
all insects w. H. Tapun. 

P&LXA Chriltl Is Castor Oil Plant, Bieinvi. 



(Dr. Edward Palmer, contempora- 
neous American botanical collector). Lcbeliicea. A 
genas of one species, a rare herb found in Lower Calif., 
with small blue lis. like those of a Lobelia. The genoi 
differs from Lobelia In the remarkable adnation of the 
stamens, as well as In the integrity of the conil]a-tnl>e. 
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at least its appcr part. It soon splits from the base up- 
ward for a good distance, and, indeed, before withering 
the lower part of the corolla is much disposed to sepa- 
rate into five claws (liberating also the lower part of 
the filaments). The filaments are adnate to the corolla- 
tube for a long distance and then monadelphous and 
adnate on one side or the other. 

d^bills. Gray. Slender, glabrous, branching herb: 
Its. alternate, linear-lanceolate, entire, sessile, 2-3 in. 
long ; floral ones gradually reduced to bracts : raceme 
lax, few-fid.: corolla-tube whitish, 9 lines long, lobes 
light blue, 2 of them smaller than tiie others, the larger 
ones 3-4 lines long. Var. Mrriita, Gray,was offered in 1881 
by £. GiUett, but it is probably not Lq cult, anywhere. 

PALMETTO. SeeSahal. 

PALMS, POPULAB NAMES OF. Alozftndra P., 

A rchontophanix A lexandrcB . Afliai P. , Eu terpe edu lis . 
Betel-nut P., Areea Catechu. Blue P., JSrythea ar- 
mata, BauibimF., Latania. BrtmaF,, Attalea funifera 
and Thrinax argentea. Cabbage P., Euterpe oleracea. 
Club P., Cordyline. Coooanut P., Coeos nueifera; 
Double Cocoannt or Sea Gocoanut P., Lodoicea. 
Coquito P., Juhaa speetabilis, Corojo P., Aeroeomia 
seleroearpa. Curly P., ffotcea Belmoreana, Date P., 
Phanix dactylifera, European P., ChamtBropa Kumilis. 
Fan P., any species with fan-shaped, rather than pin- 
nate Ivs. Fern P., Cyeas. FiBh-tail r., Caryota urens. 
Flat P., Howea Forsteriana. Guadeloupe P., Erythea 
edulis. Gm-gm P., Asiroearyum vulgare and Aero- 
»omia seleroearpa. Hemp P. , Chamaraps excelsa . Ivory- 
nut P., Phytelephas maerorarpa. Norfolk Island P., 
Rhopalostylis Baueri. Oil P., Elaeis Chiineensis ,• also 
Cocos butyraeea, etc. Palmetto P., Sabal. Panama-hat 
P., Carludovica palmaia. Para P., Euterpe edulis, 
BafUa P., Baphia, Boyal P., Oreodoxa regia. Sago P., 
various species of Sagus and Cyeas, Savanah P., Sabal 
tnauritifjsfonnis , Tidipot P., Corypha umbraeulifera. 
Thatch P., Sabal Blackbumiana; Howea Forsteriana. 
Toddy P., Caryota urens. Umbrella P., Hedyscepe 
Canterburyana . Walking-stick P., Baeularia mono- 
staehya. Wine P. of E. Indies, Caryota urens^ Phanix 
sylvestris and Borassus flabelliformis; of New Granada, 
Cocos butyrdcea, 

PALUMBtNA (said to be from palumbes, wood -pig- 
eon ; from a supposed resemblance of the fis. ) . OrcKi- 
ddeecB, A monotypic genus greatly resembling Oncid- 
ium, with which it was formerly united. It differs 
principally in having the lateral sepals entirely united, 
forming a single segment resembling the dorsal sepal 
in shape and size, the labellum scarcely larger than 
the petals and resembling them in shape. 

cAndida, Reichb. f . The only species is a small plant 
with narrow, compressed pseudobulbs, each with a sin- 
gle slender leaf, G-12 in. long: fis. few, small, white, 
in a slender raceme ; sepals, petals and labellum ob- 
long, acute, differing but little in size and shape. Guate- 
mala. B.M. 5546. G. C. 1865:793; II. 20:233 (as On- 
cidium eandidum), —May be easily grown in a temper- 
ate house. Blooms in summer, the fis. lastmg a long 

^^^^' Heinrich Hasselbring. 

PAMPAS GRASS. See Gynerium, 

PANAX (old Greek name, meaning all -healing), 
Aralidcece. Thirty to 40 trees or shrubs, mostly of the 
tropics of Asia, Africa, Australia and the Pacific islands, 
as defined by Bentham& Hooker ( including Nothopanax), 
some of which are grown in warmhouses for their inter- 
esting habit and foliage. The genus is confused in gar- 
dens with Aralia,Acanthopanax,Fatsia,Eleuthcrococcus, 
Polyscias, and others. From the Aralia group it is di»- 
tingiiished by having the petals valvate (applied edge- 
to-edge) in the bud. From Polyscias, Pseudopanax and 
Eleutherococcus it is known by its gynoecium (or pis- 
tils) being usually in 2's, rather than in 5's or higher 
numbers. From Fatsia it is distinguished by having 
the pedicel articulated beneiith the flower. See Fatsia 
for another discussion of relationships. Panax has a 
calyx with entire or 5-toothed margin, 5 valvate petals. 



5 stamens with oblong or ovate anthers, usually 2-Io- 
culed ovary which ripens into a drupe-like compressed 
fruit, and with mostly compound, often much-divided 
leaves: fis. small, sometimes polygamous, in umbels, 
heads, racemes or panicles. The Panaxes are to be 
grown in the warmhouse, where thay should have the 
treatment given tropical Aralias (see p. 87). 

As defined by others, the genus Panax includes only 
7 or 8 herbaceous species, natives of the temperate re- 
gions of North America and Asia, while the woody spe- 
cies are referred mostly to Polyscias and Nothopanax; 
the species of the Polyscias have, according to Harms, 
pinnate leaves, and those of the other have digitate 
or simple leaves. As thus understood, the genus Panax 
includes the ginseng, P, quinque folium t for which see 
Ginseng, The dwfurf ginseng or ground-nut of the 
northern states is P, trifolium. It is not in the trade. 
These two plants are often described in the genus 
Aralia as A, quinquefolia and A, trifolia, 

fnitiodnim, Linn. {Nothopd,nax fruHcdtum, Miq. 
Polyscias fruticdsa. Harms). Shrub 3-6 ft. in cult., 
with pinnately compound Ivs., ^e Ifts. stalked, ovate- 
oblong, acuminate, coarsely serrate, the ultimate ones 
incised, 3-lobed: fis. in paniculate umbels. Java, etc.— 
Prized for its fern-like foliage, but known mostly in its 
cultivated varieties. 

Var. Victdria {P. VirtdricR, Hort.). Pig. 1628. A 
compact form which constantly sends up new stalks: 
foliage recurving, cut', curled and tasselled, light green, 
with white - variegated 
margins. G.C. II. 19: 
405. I.H. 31:521? An 
excellent table plant. 
Through inadvertence, 
Fig. 1628 was used in 
the place of Aralia 
Guilfoylei on p. 87. 

Var. laeinliitiim (P. 
laciniHtumf Hort.). 
Lvs. twice - pinnate, 
drooping, about as 
broad as long, tinted 
with olive-brown, the 
leafiets and divisions 
narrow. Very grace- 
ful. 

Var. ezo^hnim (P. 
excilsum, H o r t . t ) . 
Lvs. very finely cut and fern-like, margined with white. 

Var. plnnAtnm (P. plumdUum, Hort.). More finely 
cut than var. laciniatunif and differing from var. exeel- 
sum in having no white on the foliage. 

Upidnm, Bull. Compact: Ivs. bitemately divided, 
the end division largest; pinnules or ultimate leaflets 
obliquely obovate, the central one in each case small 
(sometimes almost rudimentary) and more or less cov- 
ered by its two lateral ones, tiie margins spiny -toothed 
and cut. Brazil. Recent. 

nltidum, Bull. Compact : lvs. roundish obovate, 
toothed and somewhat spiny, sometimes with deep in- 
cisions. Brazil. Becent. 

aturenm, Sander. "A distinct elegant and highly at- 
tractive Panax, the whole leafage being suffused with a 
delicate golden green variegation. The habit is similar 
to that of P. Vietorictf quite as compact and bushy, but 
not heavy in the slightest sense of the word. Individ- 
ually the leaves are small, the edges finely serrated, 
while near the margins are several splashes of clear 
green. "— Sander, 

B41fonrii, Sander. "A decided acquisition for all dec- 
orative requirements, strikingly and profusely varie- 
gated. Its luxuriant pinnate leafage renders its deep 
green and creamy white coloring the more attractive. 
Each of the pinnsB forming the leaf is orbicular in 
outline and deeply serrated, of a rich ivy green, abun- 
dantly splashed with creamy white, the edges of the 
leaves being entirely white. The stems are bronze- 
green, specked with gray. The habit is. compact and 
bushy, well feathered from base to apex with foliage. 
Introduced by ua through our collector, Micholitz,,from 
New Caledonia."— Zander. 




1628. Panax iruticoaum. 
var. VIctoiiK. 



i 

i! 



PANDANUS 1199 

liDear, spinlly twitted; fls. 2-4 tn an umbel; stuniriBl 

tree tips of tbe fllaments. Autumn aod wiDler. Anbl& 
aod Egjpt. 
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MoifcnUnum; Saoder. Or clbnblnc habit, with IcnoUlked 
drooplnf pliiiiat« Jti. abont 3 ft. lon^r, the prllale Envvlah. 
Unt«d with pink and marked wllh whtte, the Ifla. obToni-lan- 
wilaM and laolbed. Bolonion tslandi. O.C. 111.23:212.—/'. 
mitUUidum, Han., li properl; P, frallcomud, lar. mnltiadnm, 
N. E. Brown, Campart plant, with SplnnatlHvt Ivi. and lin- 
ear or llDHr-lanrwlate iwnisiiU % 1°. or I»> lane, with bna- 
tlj loelh,-F. Jf-irmiri. MopLI. (AraJla iplendidlMTma-Hoft,). 
Tree In Ite nallve plare, with drooplnc, Hhlnlng green pinnate 
It*, a-t ri. lorn. an<l manr oblon(-lancealat« 1ft*. :<-« fa. loni: 
nmbrls of bmwni>b fli. In Iddk. terminal panlelei. 8. Sea 
liUndi. Anilral. B.M. 0786.— P. omAtum. Ball. Lvi. lonE, 

Bmfl.— F. itiiHitiinim, Rapr. & Max.. i> deecrtbed In Acan- 
thopanai.lU proper leDU. J^, Q. B. 

FAKCRATim [\M,ia,aH-poii!iTr<il; reterrtuR to stip- 

posed rasdlfin*) value). Amarylliddctv. PaocratiDTna 
•Dd HymenocalUa. gomellmei called spider Lilies or 
Spirit LllleB, form a beautiful group of bulbs, bardy or 
teuder, lome blooming in winter, others !□ summer, 
and all characterixed by the slogular and beautiful Roral 
Xnieture knowo aa a alaminal cup and pictured Id Vol. 
II at page 78H, This cup la white and bos the texture o( 
petals. It is fringed or toothed in a great variely ol 
ways. Tbe fllamtnts growing out of Tbe cup are loDg 
or abort. Tbe perianth setnuents are generally long, 
■lender and gracefully recurved. Thus many faDciful 
varialiona of the Spider Lily type are produced. 

The names of Uiese charming plants bare beeo 
■bitted back and forth between Pancratiama and Hy- 
■neDocallls until borMculturlKig have come to despair. 
The latest monographer of the Amaryllis family (J, O. 
Baker, in Handbook of the Amarylllden, IHB8|, dlstln- 
^Isbet tbe two genera as follows: Pancratium has 
many oTulea in a cell and the seeds are black and 
angled by pressure; Hymenocalils baa few ovules In a 
cell, and the seeds are usually solitary, large, and with 
a thick, green, spongy coat. Pancratluni Is an Old 
World genua: Hymenocalils is a New World genus, B. 
Smegambiea. an African species, being an exception. 

For generic description and culture, see HymrnoealU: 

Alio notes by Hiss L. Orvenlee In Vick's Mag. 20:181, 

where, however, tbe picture labeled P. ornatnm prob. 

•biy repreaents P. o«a(um, which is Hfimenofallii ovata. 

A. Perianlk-lube IS in. long. 

B. Btaniiiial cup imall, S-4 Una Ian). 

TOittimm. Linn. Fig. 1629. Lrs. [>-e, strap shaped, 
fclancoua, lH-2 in. wide; scape 1 tl. or more long: Ba. 
<>-l3 In a centripetal umbel; perianth-tube 1 in. long; 
legmenls IK In. long; atamlnal cup wllh long, narrow, 
'J'out teeth; tree portion of filaments 6-9 lines long: 
needs not compressed. Summer. Corsica. Sardinia, 
Malta. S. Italy. B.H. 718. Un. 48. p. 244i.- Hardiest, 
(■ommonest and best. 

nal cup largt, 1 in. long. 
Fig. 1629. Lrs. 6-6. linear, glau- 
cous, persistent, finally 2-2% ft. long; fls. very tra- 
fCrant; perlanth.tube 2-3 in. long; staminal cup very 
prominent, the teeth short, triangular and regnlar ; 
free part of fllamenta 3 lines long. Spain to Syria. 
B.R.2:I6I. 

*A. Ptria*t)ilubt5-6in.}OKg. 

tortBteim. Herb. Same section as P. rtrtcundum, 
■hown in Pig. 1629, but not In the trade. Lrs. 6-12, 



urn. Pancratium : typea of three aectlona ol. 
At the rlsht. tbe short perlanth.tube and small atam- 
lnal enp of P. lUyritntH. At the left, the relatively 

which P, EgrtuMUn la Tei; eloaeli allied. (From B'M. 
andB.B,) 

Eer,— Hjmenoe . 

a. -P. coloUinun. Ker. 



cocmtcd tor br Baker. -P. /ntpmnj, Sallab.'^H. o _ 
fraarans, WUld.— H, Carlbiea,— P. GalcaUminn. E 
•nmablj-H, Qalvestonensis,— P, ifdrrMf, Hon,. 1> presi 
ably H, Harrinlana, — P. liUordU. Jacq. — H, llttoralls,- 
lfsc<ainum = H. 1acrra,-~P. enidlum. Mlll,>-H. ovata,- P, 
tdnint,Ker,-H, laeera,— P.uiKlulatuin,HBK.-H.n ' ' 



W. M. 






. Pkndanarra 

for their still 
irrangenient c 



PAV0&HII8(LatiiiiaedMi 

ScBEW Pink, Screw Pines 
(aining the sice of trees, ani 
like atrial roots, and the perfect spiral 

Is singular. See Fig, 163:). Tbey hold alofl a fcf 
long, scarred, naked branches, each one of which la 
crowned by a tuft of Ivs. The atrial roots gradually 
lift the trunks out of the ground, but they doulitlcss 
anchor the trees also. They are. however. dilTlcult 
organs to explain. PandaniiNcs are alxo remarkable for 
their spines, which are rather small but i-ery numer- 
ous, all the same size and arranged at regular lutervalo 
along the vhole of each grscefully recurved sword- 
shaped leaf— a perfect expression of formal linear 
beauty. 

Two species of Pandanus are of the first importance, 
P. Keilchii and P. utilH. the former variegated, the 
latternot, (See Figs. 16.10-32,) Young plants of theseare 
amongst the most popular at alt foliage plants for home 
decoration. They are especially suited for tern pans 
and table decoration. They are grown to a very large 
extent by wholesale fiorlsts and palm specialists. Every 
conservatory has them, and occasionally P. ulilii la 
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grown to a considerable age and beigbt for the sake of 
a perfett uperimen o[ the spiral buliit of growth od a 
large scale. See Pig. IG31. In the tropica P. ulilia is 
as valuable to tbe natives as man; palms. The fruits 

kets, mats and bats, as do also tbe leaves, whicb are 
nsed in making paper and nets. In Mauritiua the leaven 

coifee. sugar and grain are eiported. 

Screw Pines are widely distributed In the tropics, bnt 
they are most plentiful in the Malny Arr.hlpelago. 









BtemlesB or prostrate ht 
Ivs. very long or moderatelj" 



-e solits 



ally s. 



ees or shrubs, rarely 
. slender or robust: 
There is only one 
tue oroer, — rreycmetla. Tbis has nu- 
n the loculcs, while those o( Pandanus 
he carpels. Also Freycinetias are usu- 



The botany of Paudanus is almost hopeless. Panda- 
nus presents an acute ciample ot the stock difHcDlties 
with foliage plants: flowers and fruits rarely produced 
In cultivation ; no monograph ; original descriptions 
scattered through many rare and custly books, and 
often faulty; geographical distribution too wide ever 
to permit them to lie accounted fur in one Qora; lis. and 
fr. too complicated and out of the ordinary to describe 
within reasonable limits; species coming and going; 
mixtures in the trade. Even the standard botanical 
works are of little help to the horticulturist, for Ihe two 
points of view have scarcely anything in rommon. But 
Pandanns bas peculiar difficulties, for tbt 






[ wltl b 



lere Is a good horticultural 
25. p. 134 (1S84}, but the 

Q by W. H. Taplin (or the 
Florists' Review 2:M7. which hag been revised for 
the present occasion by Mr. Taplin. w. M. 

In geneml, tbe species of Pandanus are not difficult 
to manage and under favorable conditions they are rapid 
growers. They require a high temperature, 65-70°, 
and little or no shading during the winter months, es- 
pecially (or the variegated kinds. A satlsfaefory soil Is 
good loam enriched with old manure. As Ihe plants 
make mauy coarse roots, it is best not to pot them too 
firmly, and during the summer to givothem abundance 
of water. If the atmosphere ia moist there Is little need 
for syringing overhead, and particularly during winter. 
Over watering, if coupled with an accidental low tem- 



i, prod nee suckers (rei 



callused, T 






It of bot- 



P. ulilit is propagated by seeds, which are a regular 
commodity and sure to germinalc well. Seeds should 
be planted in light soil and placed in a wannbouie. 
Tbe seeds should be set " bottom up," as this is the end 
from which the germs emerge. The seeds are odd-look- 
ing, being closely set In a more or less globular mua 
that hongs down on a slout stem, while tlie individnal 



r 10 germs. 



 fruits, 



and often < 



ng inclosed ij 
tough, homy substance within the body of the fruit. 
Some gardeners soak the seeds before planting, but 
the writer haa found no gain after soaking seeds of P. 
ulilii torts hours in tepid water. 

xiegated plants 



s under which 



for decorative purposes. I 
plant depends largely on tht 
it bas been grown. Soft and sappy specimens are liable 

P. utilU Is second in Importance In the trade, but Is 
usually obtainable in much larger (|UBiiCitieB owing to 

germinated. Plants in 3-lncb pots, 8 inches high, retail 

about •!. Handsome specimens 3 feet or more high, 
with the screw character well developed, are worth 
from tS to tlO. P. ulilis Is a rapid grower and requires 
generous treatment as regards soil and water, and gives 
little trouble uoleas spot develops. Tbe spot is caused 

gross aoema to be favored by overwalering. Badly 
affected plants should be thrown away, as they are 
likely to i>e permanently disfigured. In case of a light 
attack, keep the plants somewhat drier and dose them 

Among variegated kinds P. Catidelalrrnni, var. tari«- 
ffatus, is perhaps second in beauty only to P. Weitekii, 
but, unfortunately, it is too spiny and the spines on tho 
lower side are reversed, so that tbe plant is difflcolt ta 
handle. It suckers freely. 

Among dwarf kinds A graminiMivt excels. It is 
only 2-3 (t. high when fully developed, and it is at its 
best In a 4- or 5-inch pot. ll Is suitable for tbe center of 
fern pans and Is readily increased by cuttings. 

For largo specimens P. Iitlfrorarpm is a noble plant. 
It Is rather susceptible to overwatering In winter. The 
writer has never seen it produce suckers. Tbe same 
is true of F. Vandrrmrtaehii. Theoretically, any Pao- 
danua will produce suckers if one baa the patience to 
wait for them to develop on old specimens, or if the cen- 
tral growth be cut out. 

Among the more spiny kinds J*, retltxui is uniqne In 
habit, the leaves of a well-grown plant being so much 
recurved as to hide tbe pot. 

P. Baplittil and P. carieotnt are newer sorts. The 
former is variegated. P. caricoaiii ia dwarfer tban 
P. Btpliitii, and bas narrow, green leaves but liille 
armed with spines. It branches freely and might be 
briefly described as a very strong P. graainilolina, 
though perbaps less useful for trade purposes. 

W. H. TiPUK. 

Pandanvi Sandtri, or as It has been termed Ihe 
"Golden Pandanns." will not only become a great rival 
to tbe popular Patidnnui Veilehii. but will, as soon am 
it Is introduced and can be produced in quaolily. out- 
rank it OS a commercial plant on account of its more 
decided, intense and atlractire markings. The variega- 
tion of P. SaniifTi is of a pleasing creamv yellow, dis- 
tributed in some instances with alternate bands of 
green, while in others the half of an entire leaf will be 
marked with this creamv yellow variegation, while the 
young growth in tbe center B«»nmes an orange bronie 



scribe. 



a gold< 



derided 



the cuttings somewhat o 



The variegation throughout the plant ii 
than In P. I'ritrhii,- this especially appears to be the 
case in larger-ntsed specimens, say in plants 3 u> 4 fe«t 
high, where tbe lower or older leaves attain a much 
more brilliont color, while in P. VeitftiU this lower foli- 
age loses much of its original brightness, and under 
ordinary circumstances frequently turns entirely green. 
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The KTOvth of the plant also appears more graceful, 
the leaves being recurred In a more pleaalag mtuuier, 
■nd suckers very freely. j. a. Eisblb. 



pllstil. I. EnmlnKoll 



Ponl 



Vandsn 



Kcliil.i; 



_ ... .. .... T«rieiatin, a, 12. 

fDrTAliiA> n. pygmaos, 7^ VellcbU, 1^ 

A. Foliagi taritgat'^- 

B. Xcj. variegalrd icilh while. 

c. Midnb not ichilt 1. VeltohU 

CO. Xidrtbttkite 2. Candelabram 

vmr.YKdtgUOM 
BB- Jjvt. variegated tcith yellow. 
c. Yellow eiripe down the cen- 
ter 3.Bt.ptlltU 

CC. yellow ilripet altemalitig 

with green 4. Bandftrl 

Juk. Foliage not rariegaled. 
B. Spinet rtnionablji ikort. 
C, Habit ot lv». itif/,ereel. 

D. Color of ipiHel red G. Qtillt 

DD. Color of epinei nellowith 

green .................. G. FOTItorl 

00. Babit of Ivt. more or leu 
recurved; color of epinei 
veuallg while. 
D. Gnrmth dwart 7. pyBnum 

OD. Orowth itrong S. hmsBtu 

10. heUiMupiu 

u. 

as. Spinet diiagreeably long. 

c. Habit of Iv. very mutt re- 
flexed 13. T«IlaxD« 

oo. BaHl of let. more or let* re- 
tuned H. Ouidelftbmm 

coo. Habit of Ivt. ttm, nearly 

erect IG.Tandermnuhll 

1. VMteUl, Hort. Fig, 1630. Ltb. 2 ft. long, broader 

In the center, margined with broad band'e of white. 
Polynesia. A. F, 4:570. F. IS71, p, 177. On. 2, p. 501. 

2. GBndeUbnim,var,TUl«BttiU[,Hort.(J'../^av(f 
Tar. varitiiilnt, Uort.). Lts. 3-6 ft. ormore long 
gjned white; margloal spineB white; spines i 
midrib of the lower surface reversed. Java. P.R. 
V. 9:20. Lowe 3G. -Perhaps ranks second In I 
only to P. Veilchii, but unfortunately It Is too 
Lvt. drooping, narrower than In P. Veilehii. See 1 

3. BiptUtU, Hort., offered by Saul and 
Pitcher A Mandm; has a yellow stripe down the 
center. Taplln says it is a rapid grower. Not 
In Index Ke wens Is. 

4. S4ad«l, Hort. Sander. Habit tufted: Ivs. 
30 In. long, with minute marginal spines, not 
unlike those of P. Veilchii but of denser habit, 
and dlfferlnff much In the variegation, which 
in thin case Is golden yellow, and in place of bein 
lined to t)ie margin, or nearly so, It Is distrlbu 
Darrow bands of yellow and green In altemation th 
oat the length of iu leaf. O.C, III. 23:2«. R.H 
p. 230. I). M. 41:686. A.U. 19:455. -Taplln says 
rapid grower. 

G. tttUit, Bory. Figs. 1631 -.1. Attains 60 feet In 
gascar: Ivs. glaneons, erect. 1-2% ft. long, spine 
Uadagawar. Here may belong I. H. 7:265 [P. > 
tianui); B.TA. 50\H P. Cnndelnbrum) ; R.H. 18 
{P. flagrUilormit.oiflabtUiformit). A.P.4:571.-Mlcb- 
olsoD refers P. odoratiitimitt Id P. utilii. 

6. TAnteri, Hoore {P. Fotleriinui, Hort. Siebrecbt). 
Lord Howe's Island. Better accounted for in Voss' 
scheme on next page. 

7. pjgnfalH, There. Low. spreading shrub, not over 
2 ft. high In the center, but sending out from the base 
nnmennu borjiontal, rooting, annulated branches: Ivs. 



about 4 ft. long, spirally arranged In 3's, linear-subulate, 
with a clasping base; margins and keels fringed with 
small while spines. Masoareties. The ahove descrip- 
tion taken from B.M. 4736, which is a doubtful specimen. 

8. graminildUnS, Kuri. Lts. 12-18 in. long by 3-4 
lines wide; marginal spines minute, straight. Burma. 
P. graminifoliw of the trade has never been carefully 
distinguished from P. pygmima, and, according to 
Nicholson, it is a species of Freyclnetia. F.R. 2:3S8, 
where Taplln says It ban a tufted, much.brancbed habit, 
dark green Ivs. about % in. njde, not so stiff as most 
species; spines short, whitish. 

9. tnioitot, Roib. Tree, attaining 30-10 ft.: Ivs. 
15-30 ft. long, somewhat glaucous beneath ; spines 1-2 
lines long, curved. India. R.H. 1879:290; 1881, pp. 
174, 175. 

10. haterocirinu. Bait. t. Branching tree, with slen- 
der trunk, very numerous roots and spreatilng branches; 

base, erect- spreading, leathery, strict, greenish, often 
somewhat glaucous at the bnae. rather flat margin cov- 
ered with small red, Bljghtly Incurred spines; lower 
midrib fumisbed from tlie middle with distant spines 
of the some character. Mascert-ne Islands. ^A very va- 
riable species, approaching P. ulilii, but distinguished 
by habit. Taplln says that P.onialui of the trade Is 
synonymous with P, bcltrocnrptii ; "Strong-growing, 
with broad, dark green foliage; spines white; under 
side of Ivs. slightly glaucous." 

11. mdoAftu, Spreng. Shrub: Ivs. 5-8 ft. by2-2Mln.. 
slightly glaucous; spines minute, white, relatively few: 
male Inflorescence erect. Moluccas. R.H. 18TS, p. 40G. 
-Offered by Van Qeert, of Belgium. 

12. odontUMlniW, Linn. t. Height 20 ft.: Ivs. tight 
green, 3-5 ft. long; spines short, white. India, Arabia. 
G.C. III. 17:14. -A scent which is much esteemed in Java 
Is obtained fram the male ils. The above description Is 
from Nicholson. The species Is not satisfactorily ac- 
counted for In the Flora of British India. Var. Tiri«- 
gitnt, Hort.. secured byReasoner from the West Indies, 
Is identical with what the florists call P. Javanicut. 

13. TsQixnliLodd. Lvs. more completely recurved than 
in other common species. B-6 ft. long, dark green, shin- 
ing; spines long, white, those on the midrib of the 
lower side reversed. Mascarene Islands. F.E. 2:387. 
-Adv. 1896 by Pitcher & Manda. 



A jonng Screw Pine ]nst beiinnlng U> show the spiral 

14. Candsltbnm, Beanv. CatmiiABitTni Tau. 
Cbahdeubr Trii. Tree, attaining 30 ft. "Ltb. 3 ft. 

by 2 In., dark green; spines brown'CNIcholson). Trop. 
Africa. B.M. 5014 Is doubtful, referred toP. tiHIif.-Not 
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> populRT TuiegMed 



■dveTtised i 

15. VuidMintticbll, Bolf. f. Lts. aCifl, Buberect, 
aK-3 ft. long, \i4-2 in. broad, verj glaneoas; mwglna 
red and thickened; gpioes stroDK, >*^; midrib red. 

rnmiiDeat, aplny. Attains 20 ft. in Ha^CBrenes. G.C. 
II. 18:237.-TBpliii Hays it la stouter and uBuslly more 
upright than P. yeilehU: itx Its. are dark green and tbe 
plant does not produce suckers. Tbe spelling Vander- 
meerachlt ts probably iucorreet. 

Anothbb Visw or Pakdanub. 
Id the third edition of Vilmorin'a BlumeDg&rtnerel, 
Vosa gives a very different treatment of Pandanos. It 
has every evidence of being bued upon living plants in 
Qermao conservatorlBs. A portion o( it la here trans- 
latfld and rearranged. Voss makes the Bpecies-endings 
feminine because of the old Latin rule atiout the gender 

CaudeUbmm. 3 



niniAiUa. S, T. 



Vandtrmtaehiit 1. 



A. young planti trilh unbranehtd titmi. 
B. Upper tide of Ivi. flat on rack halt. 

1. atUli, Linn. (P. odorallttivta, Jacq.l. Margin of 
Ivs. purplish red, strongly spiny; lower side of Ivs. with 
a keel. Var. Xadasuearltniti, Van Houtte (P. Vatt- 
deTMeeichii, Balf. ). Lts. thickly white-powdered at the 
base. P. /'or<(eri, Moore, from Lord Howe's Island: Ivs. 
light green and nbining above, blulsb green beneath; 
spines yellowish green. 

BB. Upper lide ot tvt. more or Ut> kteltd on tacli half. 

2. Inrc*U,Roib.(P.earie4jo,Hort.). Afastgrower; 
large specimens occBsionally flower In German eonser' 
va^ries and then branch. Lvs. ligbt green; spines 
lighter, marginal ones erect, those ot the keel below 
recurved. 

3. Cuidaltbrnn. BeanT. In Uils and No. 2 the stems 
are thin and the aerial roots very thick. Lvs. blue-green; 




spines light colored, tipped brown. The Inference Is 
that this species is distlngutnhcd from No. 3 by the 
spines o( the lower keel not being recurved. 



PANICOLABIA 

AA. young planit with icarcely 
i. rsQfizB, de Vrieie. Lvs, strongly 
D margin and lower keel strong; □ 



otherwise the si 



scks the spine 



e lower keel, bat to 



An old S 



w Pine In the I 
Tbf Uar 



opi--.. 



AAA. young planU frtelf/ branched from tht grmind. 

B. Spintt abtent oraHln a few at the apex otivi. 

G. Ikrll, Roxb. (P. odoratUiima, Noronha). (Not 

adv. in America, but inserted because of its synonym 

and the Interest attaching to a splaelesB Pandanus.) 

BB. Spintt prettnt and tharp. 

0. Cpper tide of tvi. flat on eaeh kalf. 

S. pygmtoa.TbouareCP.praminil'Aria.Hort.), Dwarf, 

and densely buuhy, with many aerial rootB: lvs. dark 

green; marginal spines whitish. 

cc. Upper lide of Ivt, more or hit keeled on each half, 

7, altlda, Kuri. (P. graminifdlia, Hort.). Shrubby, 
attaining K ft. Lvs, remarkably sblny on both sides ; the 
lower keel lackH Hpities. 

8. Javinica, Hurt. Bushy; lvs. dark green above. 
only slightly shining, tieavtifully striped with white; 
marginal spines straight; spines of Ihe lower keel bent 
back. P. I'eilchii, Lcm. Lvs. ehinlng on boih sides. 
striped yellowish white, sometimes all yellowish white; 
spines not half as long as in P. Javanica. ^p_ m. 

PAniCULASIA (Latin name referring to the pani- 
cied spikelelsj. Glyceria of the trade. Gramlnnr. A 
large genus ot swamp grasses Inbablling all parts of 
the temperate tone, and cbaracteriieii by ample pani- 



Anertolna, KaciS.(Otycfria grdndt«,Wa1s., also Hon. 
Olyciria aqudlico, Amer. authors). Riu> Headvw- 
Gra^S. Tall, erect and sloul (3-b ft. high), triabroas: 
lvs. large and broad ('-iS linen broadl. spreading: pani- 
cle very large <8-I5 in. long), mostly dark brown. It* 



PAKICULABIA 

brmiich«a long and apreuliuK: splknlets 4-T-fld., 2-3 
lineslone: flowertDg glumes lllnelonK- North America. 
—Good tor planting in wet placeB (or the murgiiiB of 
aquatic ganleDH, etc. 

lurTtte, KanKo (OIv**"" n'™*'*". Trln., also Hort.). 
Nrbvkd MAHHA-GEuas. lAwer sud mure slender (1-3 
ft. high), erect. Klabroiis: Its. muph Bmaller <2-3 lines 
irldej : panicle 3-8 In. long, greenish, its branchefl long 
and spreading: xplkeletB 3-T.Bd., 1-lS lines long; 
flawerinit glumes tbree-fonrtha of a line long. North 
America.— A graceful natlTe grass growing in damp 
groand or shady places. k. M. WtBQlHD. 

PlHICtFK (old Latin name of Italian millet, Setaria 
Ilaliea, said to be derived from paniculum, t, panicle; 
alluding to the usual form of the inflorescence). 
GramiHea. An Immense genua of grasses scattered 
over the world, especlaltf In the tropics. Several bun< 
dred species have been descrilwd, while conaervatlTB 
muthoritiea place the number at about 300. Several of 
our bad weeds belong to this genus, auch aa crab grass 
{P. languinalt), and barnyard grass [P. Crut-eaUij, 
also several food plants, as Indian millet (jP.Mtlioeatimj, 
Uonwa millet (P. frumtHtaceum) , and Shama millet 
{P.calanum). Their importance as forage grasses ia 
Tery iDsigniScant when the number of species is taken 
IqIh consideration. This is largely from the fact that 
tha species, aa a rule, are not gregarious, aud to the 
tact that they are not well represented In the meadows 
and prairies of temperate and northern regions. An 
important forage graas of the warmer regions la, how- 
ever, guinea grass (/>. mnrimum|. Spikelets with one 
terminal perfect flower, and below this a second flower 
which may be staminate. neutral orredueed to a glume; 
therefore 4 glumen, the 2 lower and often the third 
being empty. The flowering glume la characterised by 
being of a much Srmer texture. 

vlrKttatt, Linn. An upright grass with itlfr culms, 
2-6 ft. high: spikelets in loose, compound panicles, 
usually more or less purplish, sharp -pointed; first 
glume half aa long as spikelets, 5-T.nerved, second 
and third glumes of about equal length, 6-7-nerved. A 
hardy perennial used for ornamental purposes. Native 
of eastern U. S. K.U. 1B90, p. 525; 1BB6, p. 572. M. 14, 
p. 215; 29, p. 235; 37, p. 245. 

nleOtnni, Anbl. A tall perennial, 4-fi ft., native of 
tropical America: Its. large, 1 In. or more broad, some- 
what hairy, conspicuously plicate: panicle narrow, 
about 1 ft. long, with many ascending branches, bearing 
ahort-pedlcelled splkeleta throughout their length, and 
also scattered bristles: spikelets pointed: lower glume 
one. half, second glume two.thirds the length of third 
and fourth, all strongly nerved. 

pUeUmn, Iiam. Called "palm grass" in the Sonth, 
where It is cultivated for ornament. Native of East 
Indies. Resembles the preceding, but Ivs. broader and 
nearly smooth, and panicle larger and more bristly: 
■pikelets similar. R.H. 18G2, p. 290; 1S96, p. 6?J. On. 
IJ, p. 517; 31, p. 487; 37. p. 245.-Woolson, of Paaaaio, 
N. J., says It grows 4-6 ft. high in the hardy border 
and makes a fine stately grass; useful for winter 
bouquets. A variegated form ia flgured In F.S. 17:1743 
under the name foliui niveo-mllaliii. 

Cra-rUU, Linn. BabhtaRdGhass. The cnltivated 
form is known as Japan Barnyard millet. The ordinary 
form is a weed in cultivated soil. The form in the trade 
ia used for fodder. Another form or closely allied spe- 
elex (P. frumtnlaceum) is used In India for its grain. 

•pikelets crowded on two sides of a 3-slded atls: sec- 
ond and third glumes more or less awned. Annual. 

n, Linn. Old Witch Grass. A common 
e annual grass and weed, recommended for cultl- 
Tatlon on account of Ita ornamental purple panicle, 
which is ample and loose, the spikelets being borne on 
■lender hair-like pedicels. B.H. 1890, p. 625; 1896,p.572. 
Blliie«nu, Unn. Trui Hiluct, Biux>i(cornH[u.xt. 
Spikelets all pedicellate In on umbel. like, drooping pan- 
icle, each with 3 empty glumes and 1 tlower.^A tall an- 
nual grass (3-1 ft.) with soft I vs., grown for fodder, but 
not In oonunoa uae In this country. Cultivated from 



PANSY 



1203 
lewhat eiteDsively In 



prehistoric times. Gro 

try unknown, but probablv EuHt Indies. More fully dls. 
cussed in Parmer's Bulletin. No. 101 U. S. Dept. Agrlc. 
What Is UBually grown in the United Statei under the 
name of HUlet Is Sriaria Ilaliea and ita varieties. 
P. mirifprllum'Opliimenns Bnrmannl. For PMermanieum, 
see Setaris. a. S. RiTCHCOOK. 

FAHBT. The Pansy is everywhere a familiar dower. 
There Is much character in it. The flower is often 
likened to a face. It appeals to personal feeling. In 
fact, the word Pansy Is only a corruption of the F>ench 
pentie, meaning thought. The old folk.name, beart's- 
ease, la also asttociated with the familiar place which tbs 
plant has occupied ; It slguifles remembrance. The 
Fanay Is one of the oldest of garden flowers. Parkinson 
mentions It as a Uower.ganlen subject In 1E29. When 
critical study began to be given to the kinds of plants, 
the Pansy was so dis- 
tinct from wild specleii 
that its specific Idea, 
(ity could not be deter. 
mined with precision, 
and, in fact, this is the 
case to the present 
day. It la generally 
considered, however, 
that It has descendeil 
from I'iola 'neiil»r(see 
Viola), asmoll pereu- 

cooler parts of Europe. 

unimproved forms. 



grown in gardens. 
1634. It Is a mot 
terestlng plant. 



flowers of t 



FlK. 



.. Viola tricolor. 



.ally 



shades, mostly blue, whitish and yellow, hot In 
the different varieties one of the colors strongly pr«- 
domlnates, A form with very amall and inronaptcuoua 
flowers (vsr. arventit) has run wild in many parts of 
the country. 

Pansles are perennlsl. but they are grown praetleatly 
OB winter or spring annuals. Commercial growers BOW 
the seeds In fail, aud Kell great quantltiesof the seedlinfc 
plants before winter sets in. These plants are bloomed 

the open tor spring bloom. Plants are also started in- 
doors in late winter tor spring bloom. Pansles delight 
In cool, moist weather; hence the American summer Is 
not to their liking, and they usually perish. A new 
stock of plants la started every year. 

The modem improved Pansles run In strains or fami- 
lies rather than In defliilte varieties. These strains ar« 
maintained at a high grade liy the best culllvation and 
the cloaeat attention to selection. The seed of the best 
strains is necesaarlly expensive, (or it represents macb 
human care. The stock usuallv runs down quickly in 
other hands. It should be renewed from tbe seed- 
breeder each year if the beat reaulls are Ut be main- 
tained. These fancy and high-bred straina require eitra 
care in the growing. Most of the best strains are of 
European origin. They are usually known by tbe name 
of the breeder. The chief points of merit in the high- 
bred Pansy are size of flower, brilliancy of coloring, 
arrangement of colors. The flowers m^ be self-colored 
(of only one color) or part I colored. The partl.colored 






of thre 



ntral petal n < 
with lighter color, . 

of intermediate dilferencca. The colors which ai 

found in Psnsies are pure white, purple-bh.ck, pure yel- 
low, difFereiit shadea of blue, purple, violet, red-purple. 
Pansy flowers are now grown 3 in. across. Fig. 1635. 

With the above account may be compared Gerard's 
description of Pansles In 1587. He piclnr.-H the Hearts- 
ease or Viola tricolor with small vlolet-llke flowers, the 
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petftls stBDdiDg spirt front each other. The "Upright 
EeartseBse." or yiola aisurgeHs tricolor, la repreaeQEed 
as a itouter and more erect plant, vith rounder but 
Bcarcel; larger flowers. These are described as follows : 
"The HeartH-ease or Panfie hath many round leaves at 
the first Gonimlng' up; afterward they grow somewhat 
longer, slelKtitlf <'Ait about the edges, trailing or creeping 
upon the ground: the stalks are weake and tender, 
whereupon grow flouren In farm & figure like the Vio- 
let, and for Une most part of the same blgneeae, of three 
Bundr; colours, whervof It tooke the symame Tricolor, 
that Is to say, purple, yellow and whlt« or blew; by rea- 
son of the beauty and braverie of whieh colours they 
ara very pleasing to tbe eye, for smel they havs little 
or Done at all. The seed is contained in little knaps of 
the begnesse of a Tare, which come forth after tha 
floures be fallen, and do open of themselyea vhen the 

bundle of threddy strings. 

"The upright Pansle bringeth forth long leaves 
deeply cut In the edges, sharp- pointed, of a bleake or 
pale green colour, set upon slender, upright stalks, 
cornered, Jointed, or kneed a foot high or higher ; 
whereapoQ grow very taire floures of three col ours. 
Til., of purple, blew and yellow in shape like the com- 
mon Hearta-ease, but greater and fairer; which colours 
are so excellently and orderly placed, that they bring 
great delight to the beholders, though they have little 
or no smell at all: for oftentimes It hapneth that the 
uppermost Hourea are dlfTeiing from those that grow 
upon the middle of the plant, and those vary from the 
lowermoat, as Nature liat to dally with things of such 
beauty. The seed Is like that of the precedent." 

Ii.E. B. 

The Pansy is truly a "plant for the million." Its ease 
of cultivation, hardiness and cheapness have made it one 
of the most popular plants in this country. The under- 



reputation of growing the best Panaies. About twenty- 
Sve years ago, however, three French speclalisM, Bug- 
not, of St. Brleuc, and Cassier and Trimardeau, of 

and their productions were a revelation to the borti- 

thought impossible. Trimardeau created anew race with 
Immense flowers and very hardy constitution. His strain 
crossed with those of Cassier and Bugnot has given a 
Pansy which Is superseding the older English varieties. 
It must be admitted, however, that the best results can 
be obtained only at tjie eipense of much care and culti- 

pecied to reach the greatest degree of perfection. The 
strains degenerate very soon unless constant attention 
and care are iHstuwed on the plants. Contrast the flow- 
ers grown by Gassier and Bugnot tbemaelves with the 
strains sold nowadays generally under their names! The 
ehoieest flowers are removed so far from the type that 
they produce but little seed and that of short vitality. 
The seed has to be gathered by hand, and it is neces- 
sary to go over the seed-beds every day. With tha cheap 
and common strains less careful methods of seed-gather- 
ing are used. At the time of harvesting the plant* 
are all pulled nut and laid In the shade for the seed to 
slowly ripen, when the seeds are all cleaned at one«- 

In this country, with more oilremea In temperature, 
more care must be exercised than in Europe in the se- 
lection of localities and exposure, and witb the beat ot 
care Panaiea will not last very long In bloom. A posi- 
tion sheltered from hi^h winds and exposed to the 
morning sun will be found the most favorable, and soil 
of a olayiah nature well enriched will grow the bvst ' 
Pansies. Frequent sprinklings also, to keep the gronnd 
and foliage moist, will be of great benefit. The general 
sowing for the production of early apring bloom la made 
out of doors to August, while seeds sown indoors from 
February to June will produce plants tj^ flower inter- 
mittently during late summer and the fail mnnlhs. 

When 






cry lightly with flne s 



well -rotted 
board; then 



mulch the seed-bed with long, strawy horKi 
from which the small particles have been shaken off, to 
the thickness of one Inch, so aa to have the solt well 
and evenly covered. At tbc end of two weeks the plants 
will be up. Then remove the straw gradually, a little 
at a time, s~lectlnga dull day It possible. Keep the bed 



oeiided by C 



 gp™ 

. and llie undersigned from his 

England and Scotland the choicest varieties are perpet- 
uated by Tueans of cuttings, but it seems to be impos- 
sible to maintain the siie for any length of time by this 

If Panaies sic desired tor winter bloom, plant them 
as soon as they are large enough on beils or bencbf - 

violets -uits them very well. They are grown to a slight 

If wanted tor exhibition purposes, keep them In  
lower temperature till January; some freeaing, even, 
will benefit them Start them slowly Into growth at a 
temperature of lietween SO-tO" at night, as a higher 

weak solution of guano or hen manure once every two 
weeks will help them wonderfully. Flowera i in, acrees 
can be grown for exhibition. During growth and bloom 
maintain a rather low, even temperatore, without actual 
trecEing, carefully avoiding eitremi^s in temperature. 
In favored luojilities Pansies designed for early spring 



glas 



wint 



signed Is Inclined to believe that as many plants ot 
I'ansien are sold as ot all other plants. 

Pansiea were first Improved from tlie original type In 
Oreat Britain, where the cool and moi.nt climate is well 
adapted to their cultivation, and new varieties were 
gradually brought out with larger flowers ot varied 
colors. For many years England and Scotland bore the 



plants from the August sowing being transplanted in 
the fall from the seed-bed directly Into their permanent 
quarters. Good Pansies can be grown out-of-doore with- 
out glass protection as far north as Nova Scotia. Gen. 

a coldframe. especially the finer strains. Pansies in 
bloom should be partially shaded from the hot midday 
sun. particularly the fancy.colored strains, the petals ot 
which are more delicate In texture. 

Dents Zienoiibbl. 



PAPATEB(ald Latin Dame of dubiouB derlTatlon). acteriied b; a dwarfer babit and more finely divided 
I^paveritea. PorirT. Pappien rttak ftroong tbe moat toliage. For bortlcultursl purposes P. nudicaule and 
popular MiiiDal Sowers In cultivation. From their as- alpinum ahonld be considered to t>e distinct species. 
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bybridB of irhieh did not produce seed uotU they irere 

sgl^ii cross-fertlllied with P. oritntale, when  perma- 

neot race of showy plants that f;Ton freely from seeds 

wsBobt^ned." f. (F. B«rWcisf, in Gn. 5e, p. 321 [18!»]. 

There Is no garden monograph of Poppies, but the 

•Indent may And an acconnt of 38 species in Boissler's 

Flora Orien talis 1:105-11S (1SG7|. 

here arranged in 

anlals. Ordinar- 
icellent arrange- 
Lcoltarist, though 
1st. Id the ease 

'ation of several 
1, species which 
I Sonth behaving 
lortbem botanic 
ver, for garden 



links of as one 
iental Poppy la, 
long-llTod peren- 
e Iceland Poppy 

account of Shir- 
iTen by tbe Rev. 
e Garden 57, p. 
loticed in a waste 
rden, abutting on 
:h of tbe common 
PapaverSlurai), 



laps tno bum! rod 
1 had four or Are 
^b ail the flowers 
ged. The best of 



all the while ki 

;So'whiS'tot' 



epian 






. I while. I 
en set myself to 

ntral portions of 

last flied  strain 
:th petals varying 
color from the 
P«»ver oriutale IX 1-S). -^ ".Ighlest scarlet to 

pure whil*, witb all 
■hades of pink between and all Tarlelie!< of flakes and 
edged flowers also, but all having yellow or white sta- 
mens, anthers and pollen, and a nblte base." • • • Hr. 
Wilks then dislributed It freely to all. "Mv Ideal." he 
continues, "is to get a yellow P. Rhaai, and I have 
already obtained many dlstiiict shades of salmon. The 
Shirley Poppien have thus been ubt^ned simply by 
selection and elimination.   • 

Let it be noticed that true Shirley Popples (I) are 
■inicle. (2) always have a white base with (3) yellow or 
white stamens, anthers and pollen, (4) never have the 
smallest particle of black about them. Double Poppies 
and Poppies with black centers may be greatlv admired 
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by some, but they are not Shirley Poppies. It Is rather 
Interesting to reflect that the gardens of tbe whole 
wsrld— rich man's and poor man's alike— are to-day fur- 
nisheii with Poppies which are the direct deaceodants 
of one single capsule of seed raised in tbe garden of 
tbe Shirley Vicarage so lately *a August, 1880.- 

W. M, 
There is no way in which the lover of color In flowera 
can gratify his tasM bo cheaply and no fully as by grow- 
ing a good selection of Popples. No other flower will 
make such a gorgeous show in the border during the 
months of July and the first half of August. To grow 
the finest Popples, plant the seed as early In the spring 
as the ground can be worked. Cover very lightly, for 
if planted deep the seed does not germinate. The belt 
way is to make the bed smooth and fine, scatter the 
seed thinly, then rske gently, and firm the soil well with 
a board or, better still, with the back of a boe. When 
the plants are up 2 or 3 In., thin to ti in. apart for 
the weaker growing varieties and 12 In. for the strong 
growing P. tomnHeruvt, Pick all tbe pods as soon as 
the petals drop, unless one desires to save seed. This 
treatment leugthens the blooming season and saves a lot 
of trouble the ueit year. Tbe seed is quite hardy, and If 
left to ripen, the seedlings come up In countless numbers 
the following spring. An advantage of seif-sown seed 
is that the plants bloom two weeks earlier than if 
planted in the spring. Poppies must always be planted 
where they are to bloom, as no annual Poppy will bear 
transplanting. Popples are so susceptible to cross-fer- 
tiliiation that new strains are constantly arising. The 
ease with which they can be originated baa led to much 
canfusion in the seed catalogues. 

P. t<im«iltr»m, tbe Opium Poppy, Is the commonest 
kind Id cult, and Is sufficiently described elsewbere. 

P. Shirai, the scarlet field Poppy of Great Britaiu, Is 
theparentof manybeautifolforms. Fig. 1638. Of these 
tbe best is the Shirley, the loveliest of all Poppies: the 
flowers are of the most delicate silky tenure and in every 
Imaginable shade and combination of white, pink, and 
red, with yellow anthers. Var.timtnwum.the Fire Dragon 
of some catalogues, is dark cardinal, with a black blotch 
at the base of each petal, and purplish black anthers. 
P. l<rvij/ntum resembles P. utnfrroiniM.the fls. beinx the 
same color, hut tbe black blotch Is margined with white 

double, but with this exception all the smaller double 
Poppies its tonat ot P. Bhaai. The ranunculus-fid. has 
all the gracefulness of the single form, with awonderful 

son, and in every degree of doubleness from 2 or 3 rows 
of petals to perfectly donble. The varieties uvtbrotum 
anil Shirley show a tendency to come double, though never 
so completely as the ranunculus -fld. The Roaebad and 
New Japanese Pompoue are selections from tbe ranun- 
culuB-fld. type. "Golden Gale' is a miiture of P. tim- 
brosum, P. lavigatum and P. ranunrv Uflorvm in single 



The best of the perenr 



1 Poppies are P. t 

■lelcelan" " 



nostdeslrahleperennials. Fig. 1639. Iftbeflowers 
are cut regularly and no seed-pods allowed to form. It is 
in bloom from May to October. The Bs. areon wiry sUlfca 
12 in. or more long, and well adapted for cutting. The 
colors are while, yellow, and ottinge-red ; they are easily 
grown from seed, and will bloom the flipt year if sown 
early. It is well to grow new plants every second year, 
as In the colder parts of the countrv it Is subject to 
winter-killing when tbe plants get old. 

Very different from the dainty Iceland is the gorgeom 
Oriental Poppy, one of our most striking and showy gar- 
den plants. Fig.lK!". The great flB.,6-8ln. across. deep 
scarlet with a bluish purple base and stamens, are held 
well above the foliage on stout leafy stalks. Unfortu- 
nately, the flowering season Is short: 2 or 3 weeks In June 
and their glory is gone. They also are easily grown 
from seed and are very hardy. P. ftmc/^ndim, deeper in 
color and more robust. Is. strictly speaking, a variety of 
P. orirntnlr. Other varieties have orange, pink, and 
salmon-colored flowers, bnt none of them are so effec- 
tive In tbe garden border as the tjT^- 

P. (rfnoeiim, the Tnllp Poppy, is a weak, spindly 
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ICrower if planted thickly. The fls. are of an intense 
cardinal color, without black blotch; the outer petals 
much larger than the inner, overlapping at the edges, 
giving itUie appearance of a tulip. P. arenariUm, in the 
writer's experience, is scarcely worth growing. 

R. B. Whttb. 

INDEX. 

aeuleatam. 12. French, 4. Peacock, 16. 

albifloram, 15. Oariepinum^ 12. Persicum, 17. 

albom, 14, 15. glaQCum, 11. • pllosum, 13. 

alpinnm. 15. irandifloTuin, 2. pleniun, 2. 

arenarium, 7. Gremkmdieumt 14. prseeoz. 3. 

Atlantietun, 5. Hookerl. 4. panieeam, 14. 

aorantiacam, 14. 15. horridum, 12. Pyrenaieom, 15. 

braeteatam, 3. hybridum, 2, 8. rananeulifloram, 4. 

Bride, 1. immacolatam, 2. Rhoeas, 4. 

Califomieam, 9. inooftwrrcUttm, 3. rosenm, 8, 15. 

eazdinale, 1. Japanese, 4. robro-anrantiacam, 

Caoeaaicum, 6. Japonioam, 4. 14. 

Chinese, 1. lievigatum, 8. rabnun, 15. 

eooeineom, 14. lateum, 14, 15. mpifracam, 10, 5. 

eommvtatum, 4. Mephlsto, 1. semiplenum. 2. 

€k>m, 4. Mikado, 1. setigerum, 1. 

eroeeam. 14. Munelll, 1. Shirley. 4. 

Danebroc. L nanom, 2. Slntenisii, 2. 

Danish Cross, 1. nadicaale. 14. somnifemini 1. 

Danish Flac, 1. Opiam, 1. splendens, 2. 

flmbriatam, I. orientale. 2. striatum, 14. 

Flag of Truce, 1. pawnisBllomm, 1. sulphureum, 14. 

flavlflonun, 15. paeony-flowered, 1. Tulip, 11. 

flavum, 15. Farkmauni, 2, 8. umbrocum, 4. 

floribundum, 6. Pavonlnum, 16. Vietorian Cross, 1. 

Favoniumt 16. 

A. Capsule not bristly. 

B. Filaments dilated at apex. 

c. Foliage glaucous 1. Bomnliemm 

CO. Foliage green. 

D. Fls. not bracted 2. orientale 

DD. Fls. with large, leafy 

bracts 3. Imteteatnm 

BB. Filaments not dilated at 
apex. 
c. atem-lvs. not clasping. 
D. Herbage decidedly 
bristly or hairy. 
B. Stigmatic rays 8-10. 4. BhflBaf 
Stigmatie rays 6-^.. 5. rapUraflmin, 

var. Atlantienm 
Stigmatie rays S-6.. 6. Caaeasionm 
DD. Herbage sparingly 
bristly or merely 
pilose-pubescent. 
B. Petals purple, spotted 
dark. 
9. Jjvs. bipinnatisect. 7. arenarinni 
JjfVM. pinnately 

peMed 8. IflBTiffatnm 

Ps idle brick - red, 

spoHed green 9. GaUfomienm 

Petals orange - red, 

umpotted 10. mpifraffain 

00. Stem-lvs. clasping 11. glaucnm 

D. Eerbagiwi^tly 12. aealeatnm 

DD. Herbage soft-hairy .... 13. pilOBiim 

A A. Capsule bristly 

B. Stems leafless 14. nudieanle 

15. alpinnm 
BB. Stems leafy. 

o. Sepals appendaged: cap- 
sule minute 16. Payoninnm 

CO. Sepals not appendaged: 

capsule large 17. Penioiun 

1. eoBinifenmi, Linn. Opium Poppt. Fig. 1636. Ro- 
bust, glaucous and glabrous plant, 3-A ft. high, with fls. 
4-5 in. acroRH, much larger than those of any annual 
kind. Lvs. oblong, unequally toothed at the bane; stem- 
Ivs. cordate at the baHe : petals orbiculate, every shade 
from white through pink and red to purple, but not yel- 
low or blue: capsule obovate, stalked, with a flat disk. 
Greece, Orient. On. 9, p. 197. Gt. 40, p. 609; 44, p. 
593. R.H. 1893. p. 349. S.H. 2:272. 

Among the double forms there are two main strains 
or types, the carnation-fld. and the psBony-fld. (tbe lat- 
ter P. pcsonicefldrum, Hort.). The former has fringed 



petals; the latter not. Both include a wide range of 
color, and even a yellow form is advertised, but this 
form is of doubtful authenticity. P. Mdrselli is an- 
other strain of double fringed kinds, of which Mikado 
is a favorite. P. fimbridtum is another trade name for 
double fringed varieties. P. cardinale is not a botanicid 
name. It is the French name of Cardinal, another strain 
of double fringed fls. Chinese Poppies are a donble-fld. 
race introduced from Chinese gardens in the early nine- 
ties and comprising dwarfer than strains previously 
known. R.H. 1893, p. 349. An exceptionally interesting 
monstrosity has occurred in which there are no petals, 
and the stamens are supposed to be transformed into 
pistils which actually ripen seed. It was figured as long 
ago as 1851 in F.S. 6, p. 242 and again in R.H. 1893, 
p. 349. It seems to be no longer advertised, bnt it was 
considered constant. 

Among the single varieties, Danebrog is one of the 
most striking and popular. The white spots at the base 
of the petals form a cross. This var. is also known as 
Danish Cross, Danish Flag and Victorian Cross. Of the 
pure white kinds, Flag of Truce and The Bride are favor- 
ites. Mephisto is scarlet, spotted black. About a dozen 
other varieties are advertised by name. 

Var. setisenim (P. setigerum, DC). P. sefigerum is 
no longer advertised, but according to Nicholson numer- 
ous fine strains have originated from it. P. setigerum 
is now considered a hairy form of P. somniferum. It is 
a violet-fld. plant native to Corsica and Hydres. It dif- 
fers in having oblong lvs. which are incised-toothed, the 
teeth being narrower and more pointed; also the cap- 
sule is not stalked, as it sometimes is in P. somniferum. 
S.B.F.G. 172. 

2. orientile, Linn. Orixmtal Poppt. Fig. 1637. This 
and the next are the most robust and large-fld. Poppies; 
also the best, commonest and longest lived of the per- 
ennials. Plants grow 3-4 ft. high and bear fls. 6 in. or 
more across. Lvs. hispid, pinnately parted; lobes ob- 
long-lanceolate, serrate: capsule obovate, with a flat 
disk: stigmatie rays 11-15. In P. orientale the petals 
are originally scarlet with a black spot. It was not until 
late in the eighties that this species made a decided 
break in color. A considerable class of hybrids with P. 
bracteatum has arisen which extends the color range 
through several shades of red to orange, salmon and 
pale pink. Some are unspotted, some are adapted to 
cutting, and doubling has made some progress. Among 
the Latin names of varieties belonging to this class are 
grandifldram, h^bridnm, Immaonliitnm, n&nnm, eplta- 
dens, Pirknuumi, pltonm, lemipltonm, and Binteniaii. 
About a dozen have received common or personal names. 
Asia Minor. Persia. Gn.24, p. 459; 42:890. V. 12:33. - 
T. D. Hatfleld makes the following notes: *^ Oriental 
Poppies are better divided after blooming, in late July 
or August. They always grow in the autumn, and these 
divided plants would start away and make good growth. 
If divided in spring, they would not recover in time to 
bloom. Any extra good variety can be increased largely 
by cutting the roots into short pieces. This also is best 
done in the summer time.** 

3. bracteiitam, Lindl. {P. orientdle, YBi.bractedtum). 
Differs from the preceding in having large, leafy bracts. 
According to Boissier the color of this species in the 
wild is blood-red and of P. orientale scarlet. Also the 
fls. of P. bracteatum are said to be earlier, the lvs. con- 
cave instead of flat and the stigmatie rays 16-18 instead 
of 11-15. Caucasus, Persia. B.R. 8:658. G.C. 1860:647. 
—A variety with petals more or less united into one was 
mentioned in 1862-5 in F.S. 15, p. 186, but it seems to be 
unknown now. Vars. h^bridum, PAr^anni, prlscox and 
rdseum are advertised. See also species No. 2. P. in- 
volucratum, var. maximum, Haage & Schmidt, seems 
to be a new and undescribed kind. The name suggests 
that it may belong here. 

4. Bhitoai, Linn. Corn Poppt. Fig. 1638. Typically 
a dwarf, green, bristly plant, with pinnately parted 
foliage and fls. about 2 in. across, two of the petals 
smaller than the others, all scarlet and spotted black. 
Height 2 ft. or less. In cultivation every shade known 
to the Opium Poppy has been reproduced in the Com 
^oppy, but the fls. nre always smaller. In the wild it 
varies greatly, the foliage once or twice pinnately 



Idi!, the fle. spotted or not. £u., OrieaC. Gn. 3D, p. 297. 
-Up to 1886 the French Poppies were cooaidered the best 
Htraiu. SlDce then the lordy strHin known us Shlrle; 
Poppies has Burpaaeed all others. Thie strain was de- 
veloped bj the Rev. W. Wllks, secretary of the Roj-al 
Horticultural Society. It is one of the finest contribu- 
tions to floriculture ever made by an araatfiur (aee p. 
1206). Tar. rumnonlillAnim, Hort., la a strain with 
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are 12-20. i.e., nearly double those of P. Btiaat: the 
fls., capsule aad seeds also are much larger and the 
stigma broader In proportion." The Hs. attain 3^ In. 
in dlam., and vary from pale rose to bright crimson, 
with a white or black spot at the base. B.M. 6729. Un. 
29, p. 139. G.C. II. 25:9. Procurable from EoKlacid.- 
Said to revert occastoaally to P. S)nzat. 

5. TDpUragnmiVar. Atl&nttoam, Bull (P. AltdntKum, 
Haage& Schmidt). Hoary and everywhere covered with 
copious spreading halm eici-pt the glabrous capsule: 
height 1-2 ft.: Ivs. oblanceolate ; hairs spreading: fls. 
2-3 in. across; petals orangereil or scarlet; stitcmatie 
rays 6-8: capsule club-shaped. Morocco, <i, 000-7,000 ft. 
B.M. 7107. 

6. Cftooitianin, Bieb. {P. lloribUndum, Desf.). Bien- 
nial, more or less setose: ]vs, blpinnately parted or dts- 

 ' '  .te: calyx glabrous o. 



double fis. in var 
the petals entire, 
lapinianm, Hort., 

Japanese garduns, ami nam lo nave siuaiii 
" ary and of more laneii ■'hadi 
■r Japan, " 



s colors, self and variecated. with 
nded anil somewhat rodt'Ked. Var. 
a strain introduced about IK93 from 



fls. than 
called Jap 

Cora" Poppy.'' 

Var. nmbntRUD. Mottetl P iii 
irith petals of a darker red tl 



and R 



.8 for t 



1 Hort),[saplant 
t\plcalP ftfcrn* 

ice.l by Vilmorln 
about 1891. aud was coiisidored a marked gain in pro 
ductiveness. The habit is dvrarC, compact, much 
branched. Soon after a double form was distributed 

anlstn conaiiler It a form of P cummiilalam JuiIkiur 
from a single trade specinien, tliti uiidertlgneil •uppoipH 
It is a nearly glabrous form of P Bkiran the hud^ are 
bristly, but otherwise the plant has only a very few 
appressed hairs on the peduncles and on the Ivs. along 
Che midribs. P. umJTaaum was found growing wild in 
Attica. P. coiHtniilntuta is a species closely allied to 
P. Hhitat. and differs in having the petals obovate 
and not overlapping Insteatl of orbicular and overlap- 

B.H.'l«9l, p. 431; 1893:12; 1893, p. asO. G.C. II. 2i-A9'. 
V. 9:187. 

Var. HoAkeri [P. HoAkeri. Baker). A puzillng plant 
found in the gardens of India, and of unknown parent- 
age. It is nearest to P. Rkaat, and "differs In Its great 
slie, for II forros a bushy herb 4 ft. high and upward", 
and in the great number oE the stigmatic roys, which 









rays: 



b.U. I<i75 (brick-red, not apotted). B.R. 2: 131. 

7. •.renirllun, Bieb. Annual, sparingly beset witi) 
bristles which are spreading on tbe stem and appresstd 
on tbe foliage: Ivs. twice pinnatisect into minute linear 
Strips: lis. purple, with a dark spot at tlie base ot each 
petal; filamuuls not dilated: capsule obovate or tup- 
shaped, with a convex disk: stigmatic rays 7-B. Sandy 
E laces in Caucasus and Caspian region. — Procurable in 
n gland. 

a. laricktoni, Bieb. Glabroua or with a few small 
bristles; fls. purple, usually spotted; petals mlnnle, 
obovate: capsule narrowly top-ahaped or clnb-sbaped: 
stigmatic rays 8-10. Greere. Orient.-lt la doubtful 

U.C. III. S;2I it Is Rhowii with large, roundish, over- 
lapping petals. 

9. CaliUrniotun, Gray. Annual, aparaelypllose-pnbes- 
cenl, l-2>4 ft. high: Ivs. pinnately parted or divided 
Into Bcutish toothed or S-lobed or entire segments: fl". 
2 In. across; petals brick -red, with a green spot at the 

top-ahaped, flat on («p. Santa Inez Mounlains and north- 
ward in California. Offered In 1891 by Peter Henderson, 
who described it as "pinkish orangi- with center of euI- 
phur-yellow." Probably procurable from Calif. 

10. raptfragnni, Boias. & Beut. Dull green, nearly 
glabrous. Spain. Tbe typical form offered in England. 

11. glahotlin, Boiss. & Hausi'hn. Tvlip Poppt. Per- 
ennial, glaucous and glabrons eicept a few smalt, Bp- 
presaed bristles along the peduncles, branched at the 
base: slera-lvH. broadly cordate at the base, pinnetelv 
lobed or parted ; the lobes triangular, dentate; the leeih 
obtuse, callous, muticous: petals targe, scarlet, spollid 



111. H 



;52T. 



. 15:37. B.H. 1892. p. 
4<>3, 1893, p IJO Int 1891 by Benarj', of Erfnrt.-The 
charming plant sold under this name reminds One Im- 
mediately of a tulip hecuUBC of the color and leitnre ft 
the flower, but espeoiallj because of its cup-like shsp'. 

cup The plants grow about 12-14 In. high and produce 
50-(iO large tts 

12 MOlsiitaill, Tbunb [P. Gariepintim, Bnrcb. P. 
h'-mdHtn, DL ) Annual, 1-4 ft. high: stem branrhrd, 
dinielv covered with spreading, rigid, unequal bristles: 

tipped. Ah, Bcsrcely 2 In. across; petals searlet-orange. 

Auatralia.' B.M. 3623.-The' onlv Poppy known to in- 
habit the southern hemisphere. Procurable in England. 
Annual in S. Africa, but said to be biennial In nonheni 
botanir gardens. 

13. ptUnim.Sibth. nnd Sm. Perennial. This flower la 
about 3 In. across, brick-red, the petals all of a *iie and 
with a pale spotat the base; stems tall and scabrous, 
freely branched; Ivs. covered with velvety, apprei-sed 
hairs; atem-lvs. clasping, broadly oblong, lobed and 
sermte: capsule glabrous .oblong-elub- shaped : stigmatic 
rays 6-T. Kockv alpine heights or Mt. OlTropui in 
Bithynia. B.M. 4749. Un. 41, p. 277; 42, p. 585. 
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_. Ic«LA«D POPPT. ng. 1839. 

Typlonll; a yello«-lld. arcilc perennial, more robuat 
than the next, with dlTislona of the Its. entire ur Bpnr- 
tngly cleft, and capsule abort, Ihlofc and roundiafa. [n 
America this farm is found as (ar soutti as soathem 
Colo, on the peaks of the Bocfcles. Qd. 26: 4U; 24, p. 
313: 2li. p. 58; 43, p. 584. V. 13:297. B.M. 1S33; 3035 
and R.H 1890:60 {P. croctum). F.S. 10:1017 (as var. 
eroceum]. The folloviag varieties are adrertisiecl in 

the trade : iliram. aucaiitUeiim. ooeolnetun, ortMiun, 

Mrlitnm and nlphitraiioi. Double forma in the variaiis 
colors are adverclaed. Older names which are likely to 
reappear are vara. ItttetUD. punioetun. and mbiO-BiiTan- 
UMun, B.M. 2341. P. criKtum, Ledeb., a native of the 
Altai Mta.. is a form nearer to P. nuiiie 



The n 






of Ivs. oD the stem which dlstlaeuii 
Alpine Poppy from the common Corn Fo[ . . 
P. OrienlitHdiriim, Hort., Is possibly a calAlogne 
tor P. nudieaule. 
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■IbUUTnm. ilbnm, anranUaonin, lUTilUnini, Uiviuii, 
PjnnUaain, iManm and rtibram. P. tiUtum, Hort. Eil- 
wanger and Barry, belongs here, but P. lulium of the 
botanists is the Welsh Poppy, ifeconoptia Cambrita. 

16. PaTOnlntun, Piach. & Meyer (P. PavdHiiim, Nichol- 
son Diet. Oard.). Peacock foppr. Annual, sparsely 
hispid- pilose: Iva. pinnately parted, the dlvlalona ob- 
loug-llaear and inciBed-toelhed: petals scarlet, dark- 
Sandy places of Turkestan and Afghanlaun. G.c! 
11. 36:329. -Botaaically !C is very distinct by reasoa 
ot 2 short, hornlike appendages, oue on each sepal 
near the tip on the back. Int. 1886 by W. Thompson, 
Ipswich, Eng,, who added the following points: "dwarf, 
I rt. high, neater and less needy than most annual Pop- 



ples 



L grav spot 
iboe-shaped band of black. In the early part of the 

by one complete ring of black." A good plant produced 
100 flowers. 

17. FinlBaM, Llndl. Biennial, setose-hispid; stem 
tall, branobiDg, pyramldate : Iva, plnnatcly parted : 
bads oblong: calyx setose; petals overlapping at th- 



spot at the hase). This has been, and niay still be, con- 
tused In the trade ivith P. CaucaMicam. Both are glau- 
cous, and both advertised in England, but they are 
biennials. 

P. dUmm. Hort. BrldEeman. la piwamablr a double while- 
"* ■•   fum. Hon. Bridge- 



r or the c 



prevmnablj a form of one of the common *i 
lAFAWUCaricaPapasa; also A at: 
FJkPEB WTLBEBBT. See Breuiio 



MS*, teeknd Poppi', Puiavsr mKUOHle (XH). 

Ifi. alplBnn, Linn. Au-ine Poppt. Typically a tra- 
icrant wbite-Hd. perennial of the European Alps, ot 
dwarfer habit, wilb divisions of the Ivs. cut into many 
floe and narrow secondary divisions, and a longer and 
narrower capsule approaching club shape. On. 24:410. 
IhB.C. 6:434. The following varieties are advertised: 



FAFHIHU (Paphos.cityof Cyprus, sacred toVennB|. 
Orehidicem. A rare and pretty genua of orchida, having 
the habit of small Lycastes. The curiously shaped fl^. 
are borne on pendent scapes which are moally 2-tid. 
Sepala and pettda Hlniilar, spreading; mentum obsolete: 
labellum uppermoHt in the flower. Tbey may be easily 
grown witb Lycontea. and should be planted In flbroua 
pent and moss. During the growing period tbey require 
a liberal supply ot water. 

oristita, Llndl. Pseudobulbs ovate, 1-3-lvd.: Ivs. 
lanceolate, 4-6 in. long: acapea pendent, 1-2-fld.: sepuls 
and petals lanceolate, acuminate, spreading, the latter 
a little smaller ; all streaked above and transversely 
handed below with deep crimson or chocolate -brown 
markings on a whitish ground; labellum much smaller, 
chocolate-purple; the 2 lateral lobes ohIoDg. pointed, 
halt spreading, separated from Ibo middle lobe by a 
deep constriction: middle lobe triangular-rhomboid, 
with an erect creat and elavate glanda on the disk, and 
bordered In front by a fringe of elavale haira. Jnne- 
Aug. Trinidad. B.U. 4g3G. B.R. 21:1811 (as ifazil- 
lan'n eritlata). 

nstaa, Keichb. f. Pseudobulbs small, rounded: Iva. 
small, linear, acuminate: Hs. waiy, creamy white, cov- 
ered with r&l apota, which run together In hlolchea. 
Colombia. 

giandUUnt, Rodrig. (P. prdndfs.Reichb.f.). Fla. choc- 
olate-brown, striated on the lower half ot the sepals and 
petals with greenish yellow and cream color, uiargins 
cream: labellum dark purple at the base, with an ob- 
long, eream-colored middle lobe, and a pair ot amall 
lobea OD each side. Braiil. O.C. III. 14;3«1.-A cnri- 
DUH orchid. 

P. Ziaw«ne*aiia — IffcaaleXjawrenclanat 

HKIsaicJH HA88KLBRIKO. 

F&PHIOFtSILUK (Papblnia (above) and word lor 
londnJj- OrcttidActir, A section of Cyprlpedlum sepa- 
rated by Pfltier. It is distinguished by the3-loculed ovary 
and by the conduplicate arrangement ot the Ivs. in the 
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bud. Pu writen in Engler A PrantrH PfiftDienfunlUen 
that the "anry is uompleMlj' :i-loculed, or l-lCM^aled b ~ 
low and only the tip divided Into 3 1< ~ 
have Dot beeD reviaed mr-" — ^" "-- ' 
dIaiD and Selenlpedium. 

P. barbdtum. Pflti. (CTPiipwUDm bartwlnm, Undl.).-P. 
Bixalli, Pflti. (CypripwUmQ BdmIH, Rtilihb, t^.—P. eaadd- 
turn. PfiU. (Selinlpedism undalnm. Relchb. f.). 

HiTHUCH HaSBELBKIHO. 

F&FPOOBE BOOT or BLUE COHOSH la Caulophgllutn 
Ihalictroidet, a Dstive pliuit that doea not appear to be 

in the goDeral trade. 

PAFtBDB andqntenm (Fig. 1640), the Egrptlan 
Paper-plant, is Cypemt Papymi, which see for teeh- 
nloal description. It is a tall -gro wing, graceful aquatic, 
bearing an ambel of long and slender branchlets. It 
does not endure frost, it is much used tor beddluK out 
about poDda iti the summer. The plants for bedding are 
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st«ma. . . . Corolla 25^ In. long, curved at the base, 
tube 2 in. broad across the top; tube sligbtly inSnted 
and ^reen at the base, expandiiig into a funnel-shaped, 
5-angled transparent limb with opaque green reticulaled 
veina ; this preaenta 5 short distant lobes on Its margin. 

together form the umbrae ul if orm cap to the flower; this 
cap is a bright verdigria- green, pitted on the surface 
and formed of 5 confluetit conTei: lobes with a conical 
central papilla; each lobe is 3-iobed at its outer margin, 
and the margins are turned up and bear a series of 

Ceropegia contalDS aliout 80 species, mostly African. 
Several apecles are known in European collections, but 
when the flrst Tolume of this Cyclopedia waa wrilten 
none had been offered in the American trade. 8orae of 
tbem are bulbous- rooted. They demand a warm or in- 
termedials bouse, and are propagated by catlings of 
the stems. All the species are odd. Xi. H. B. 

PABABlSBA [said to be from Paradise, of which this 
plant is supposed to be a Bt inhabitant}. Often written 
Paraditia, St. Bbuho'h Lilt. Liliieea. 8t. Bnino'a 
Lily and St. Bernard's Lily an advertised in nearly 
every good-sized catalogue of hardy herbaceous plants, 
a9 Anlhfrintm Liiiaalrwn and Anthtricum I/iliago, 
Imt the former should be called Paradiita Liliatimm. 
Both these plants have while, lily-like fla.. borne in 
early anmmeron scapes a foot or more high. The fls. of 
both are tipped green outside. The Iva. are linear, all 
radical, and a foot or so long. Both plants are natives 
of middle Europe, and by t^elr popular names recall 
the lite-saving monks of the Alps. It la no wonder, 
then, that they are often confused. The Paradisea has 
larger lis., which are funnel-shaped rather than rotate, 
but the fundamental ditfereoces upon whicb Paradisea 
Is ma<ie a separate genus lie in the atamena. in Paia- 
dlaea (according to Beotham & Hooker), the anthers 



IMO. Paiviui anUauDrum. 

propagated in January and February, by diviaion o 
roots that were brought in from the open In autt 
The plants are kept quiet until the roota are divi 
The roots are divided inia small pieces, and the 
sions are started in a warm sand propagating bed. 
the plants grow, they are potied. By lale spring 
plants should be ready tor use In shallow poola in 
open. L. H. 



p^i 



PABACHUTE FLOTEB. Bd< 

Sitnderioni, Decaisne, fr 
!. It is a tall-twInlng plant 



byB 



n fls. ot n 



usual shape and structure. It is Bgured in B.M. 5792, 
from which the following eitraits are taken: "Stems 
stout, sticculent. &a thick as a goose-quill. . . . Ltb. 
small and distant for the size of the plant, shortly 
stoutly petloled, 1 K-2M in, long, ovate-cordate, obtuse, 
thick and succulenl, nerveless, deep green like the 



irigynous. FollowiDg 
as given by Baker in 
Joum. Linn. Soc. 1S:286, 287, 301 (1877): 



a Lilidilmm. Bertol. , has 6-S Ivs. : scape 12- 
24 In. high: raceme 3-10-fld.: bracts lanceolate: perianth 
18-21 lines long: style 15-18 linea long; ovary and cap- 

Antlitrieitm LiliAgo, Linn., has 12-20 Ivs.: scape &-15 
In. high: raceme (sometimes panlcied) lD-20-fld.: bracts 
linear: perianth G-9 lines long: style 6-6 lines long: 
ovarj- and capsule globose. Some of the above char 
acters will not hold for cultivated plants. 

P. lAliailrum, var. major, Hort., Is said to be a much 
larger and better form than the type, growing 2-3 tt. 
high and bearing more and larger fls. Un- 9:1 las An- 
Ikerievai LiUatlrum var. ) has fls. 2 In. long and 'IH In. 
across. w m. 

PABABtSE FLOWEK. Stretittia regina. 

PABAQUAT TEA. lUx ParagHaritmii, not in the 

Amer. trade. 

PABA SDT. BtrtholMia. 

FABASITE. A parasitic plant is one which fastens 
itself upon another plant (or other organism), and, 
arimulated by the latter, either grows into its interior, 
or sends certain sucking organs into its tissues by means 
of which a part or all tlie nouriahmcnt necessary for the 
Parasite is obtained, A plant which livea upon dead 
organic aubfltanee i" termed a saprophyte (which see). 
The moat common Parositea are to be found among the 
fungi, which are the abundant causes of plant diseases, 
— such as rusts, smuts, and mildews. These fungous 
PBraailea secure all of their nourishment from the host, 
or plant attacked, and moat commonly grow within the 
tbaiies nntil ready to form their reproductive bodies, or 
spores. There are also Parasites among flowering 
plants. Of these there are two principal elasses: (1) 
those green in color, or chlorophyll -containing, auch as 
the mistletoe and the bastard toad-flax; and (2) those 
practically de<-old of chlorophyll, such as the dodder 
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PARASITE 

ftnd the broom-rape. Meinb«ra of the flrat cloaa are ac- 
tive photoayotheticBlly, uiil may muiuraclure their own 
e»rbon«ceous material Irom COj and water, while mem- 
ben of the BScond class must receive all or Dearly all 
aimilar foods from the boat. There are all gradatiomi 
betweeo Paraaitts nod aaprophytes ; there are plants 
paivsitlc at one sta^ and saprophytic at another, and 
there are those which are at once parasitio and eapro- 

Phjtlc. B, M. DUQQAR. 

FABUOL, OEDTBSE. Sttrcvlia platanihlia. 
FAIUSOL FIB or TBEE. Sciadopityt verticillata. 
PAKABOL PINE. Pinui Pinea. 
FASDAHTHUB. a»e Bilt,mcanda. 



_ Everyone who knows and loves i 

Trillium will be iiDerested in the Herb Paris, which 
differs from a Trillium in having its floral parts in 
4's instead of 3's. There are about 8 species alM- 

C ether, and in some of them the floral parts are in 
Igher numbers than four. They resemble Trllliums in 
being small, hardy, rhliomatous plants, found in monn- 
talnous countries of the north temperate zone, and even 
ns. Also they have a single whorl 
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of Its 






of the 



r perianth segments are more hurba- 
oeoas and calyi-like, while the Inner ones are much 
narrower and leas showy, being mere strips of petal or 
even entirely abxetit. 

The Dame Paris is an Interesting one. The berry of 
the plant is compared to tbe apple of discord, while the 
four leaves surrounding It are likened to Paris and the 
three envious goddesses, Juno, Hinerva and Venus. 
Others think tbe name U derived from par, equal, refer- 
ring to Ihi' agreement in number between leaves and 
flot^ parts. 

quodrllAlla, Linn. Herb Paris. True Love. Height 
D-I2 In.: Ivs. netted-veined (very exceptional among 
monocotyledons): peduncle rising 1-2 In. above Ivs.: 



rather more yellow: berry bluish black. Rarely the Ivs. 
and floral parts are In 5's. The dominant Earopean 
type, scattered all over Bu. and Siberia from t 



circle to the Mediterranean, in woods and shady places, 
but usually very local. Fls. in spring or early summer. 
On. 31, p. 165.— Not advertised io America at present. 
W.M. 
FABIB DAIBT. Ckryianlhtnum fruteicein. 

PASlTIUM tUUMUM Is referred to HlbiscuB In thii 
work. It is a handsome shrub or small tree, of 10 to 30 
feet, bearing considerable general resemblance to tbe 
cotton plant, for which travelers have sometimes mis- 
taken it. In Porto Rico it Is often planted for hedges 
along roadsides, and is very abundant in waste places 
near the sea. It was already widely distributed in 
America In prehistoric times, and has now been Intro- 
duced throughout the tropics. 

it Is valaed for Its very strong bast fltier. which has 
mnch similarity to jute, but differs in the peculiar prop- 
erty of malntainlDg or even Increasing llx strength 
after long maceration in water. The extraction of the 
fiber for tbe manufacture of cordage and other pur- 
poses offers no Kpecial difficnltles. It baa also been 
recommended for paper-making. At present It Is uti- 
lised In Porto Rico for domestic purposOK only, all the 
home-made ropes being twisted from it. The conditions 
are. however, very favorable for the cultivation of 
emajaffiia on a large scale, should more eitensive Indus- 
trial uses he found for ii. q. F. Cook. 

FAKE. Plate XSV. A tract of considerable slie set 
apart primarily for enjoyment. Ueaning originally, in 
England, a place for tbe preservation of deer for the 
ehise, the word is often used now to denote the land- 
Bcaoe character commonly associated with such deer 
parka. In the United States, when the original slgnifl- 
oatlon la meant, the word Is modifled. as deer park, 
game park. etc. As a type of landscape the park la 
ebaraeteriied by comparatively broad stretches of pas- occesi 



tute lying between Irregnlarly and rather widely spaced 
masses of tree foliage. It is extremely simple and quiet 
in character, and while It often contains many other 
elements, such aa ponds or mnniog water, thickets of 
hushes under the trees or occasionally ootstandinK, 
houses, bridges or other artificial Blructuren, these fes^ 
tures are all subordinate aa well as harmonious if the 
scene can be called tvpically park-like. 

Private Parks attached tocountrv houses, in America, 
ore usually ao called because they have, or are intended 
to have, something of Ihia park-like type of scenery. A 
place departing very widely from this type Is called, 
according to Ita character, a wood or grove, a garden, a 
farm, or more vaguely by the general term country -pi ace. 

Public Parks are so called, not because their scenery 
is necessarily of the type properly associated with the 
word "park," but because converted Hoyal Parks were 
the most notable public pleasure grounds of English 
cities at the time when they began to feel the need of 
making municipal provision for the outdoor recreation 
of their growing populations. The earliest Important 
pleasure grounds of municipal construction were based 
upon these and upon private parka as models, and the 
name "park" came to be so attached to municipal under- 
taklnga in the way of outdoor recreation, that it Is now 
almost indiscriminately applied to any tract of land set 
apart for public enjoyment, regardless of the kind of 
enjoyment or the character of its scenery; but the best 
usa(;e appears to confine the meaning of public park to 
a tract of considerable site, leaving the lesser spaces to 
be called squares, gordeus, playgrounds, places, etc. 
Another special use of the word in Amerloa is its ap- 
plication to tracts of land in tbe West, many aquare 

Yellowstone Park, or naturally distinguished by'tbe 
presence of comparatively gentle grasing land In the 
midst of rougher country. "Park" Is idso used in a 
more general way to Indicate the general purpose of any 
open land devot<!d to public recreation, or of the organi- 
sation controlling It, etc., aa "park system, " 'park de- 

A large city park system usually contains poriis of 
varying size and character and many smaller pleasure 
grounds. No rigid ciaasiflcatlon can be made, hut the 
following may be regarded as reasonably distinct types, 
eacbhavingits own field of usefulness, its own merits and 
its own limitations. In practice the lines between these 
types cannot be distinctly drawn, bat poor results are 
often due to losing sight of tbe distinct and often con- 
flicting motives which have given rise to these types. 

1. The large rural Park (Plate XXV. Figs. 1641-3), 
generally from 200 to 1,000 aciea, ia in most cases tbe 
chief feature of a city park syslem. It is seldom under- 
taken except by large cities or cities so rapidly growing 
that the need of such proviaion can be clearly foreseen. 
Its main object is to provide conveniently In some de- 
gree for tbe InbabitantB of large cities that sort of rec- 
reation which la to be obtained by strolling or driving 
In a pleasant country district. There is no doubt that 



IML Vina in a lacga lucal Faik. 

the enjoyment of beantiful natural scenery la to the 
majority of city dwellers one of the most refreshing 
antidotes for the wearing Influences of city life. Where 
cities are of moderate site and are surrounded by a 
utiful country district, this enjoyment Is readily 
le mass of the population, and it has tor- 
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nillnfn Id parks *re in Ibemselvea no protection In gretX 

to prevent people from trampling gome of the shady 
banks and rockerieB into barrennesii. Adequate policing 
and prompt repair o( points that cannot vithstand too 

never be lacking In all ciiy parks. LeaviDg 
the Meadow, the water Hows down through a 
ravine in the woodland portion of the park, 
wholly overshadowed by trees with a varied 
undergrowth. Through this woodland sec- 
tion tbe paths and drivea are comparatively 






< beats 
enery. 



and blocking the narrow bridges. The unused eoneert 
place now baa a display ot bedding plants. The second 
gathering place was at the top of Lookout Hill, which 

rises IIM feet above the surrounding country and eom- 
matide a noble view extending out to sea. Here is  



and the like. In tbe southern part of the 

Sark is a lake 62 acres in extent, of arti- 
cial formation, but of natural appearance. 
It Is large enou)^ to afford good boating in 
summer and skating In winter for targe num- 
bers, as well as providinK innumerable broad 
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It part wooded with ti 



; plan 



icept 



e Indiscriminate use has worn them bai 
or where the originally Intended wild under- 
growth is lacking. Parts of the shore have tor 
contrast the open meadow character, a char- 
acter which will be emphasised when some 
of the planted tress are cut, as necessary. Several Im- 
portant points were chosen in tbe design of tJie park as 
places for the gathering of large and dense crowds, and 
were planned with that end in view. The first of these 

The great breadth of bare ground or puvement wherever 
large crowds gather frequently, makes absurd any 
atiempC to simulate Datural scenery in )<iich  place, and 
In the design of the concert place a grove of formally 
planted trees with architectural BcceitsorieB was made 
upon gently rising ground, arranged radially at one 
side of a little hay In tbe lake, upon an island in which 
the band-stand was to be placed. L'pon another side of 
the bay a large concourse for carriages was also pro- 
vided, and In connection with the formal treatment of 
the concert grove was built a shelter, a restaurant and 
a terrace overlooking the main drive. While the grove 
was still so young as to be unattractive a band-ntand 
-   tural grove near the Nethei 



apl»^ 



e int 



woodland s 



with Its 

reipondingly intricate arrangements of narrow paths 

accommodating a large crowd. Here tbe people are 
now drawn In tbonsands, wheelmen, carriages, horses 
and people on foot, all trampling about together among 
the trees and where tbe grass and bushes once grew. 



I6M. Edie ol the coDcert grova In Pcoapeet Park. 

large carriage concourse, although a shelter and other 
provisions designed for those on toot are not provided. 
The plantations upon the flanks of the bill have now 

nearly closed, A third point, the Breeie Hill Con- 
course, which originally enjoyed a good view of the 
lake as well as a good breeie, has now grown up so that 
it is no longer attractive as a view-point and has been 
converted inlo a plantation for perennials, as a Colonial 



Deer Paddock is a detached open area of suitable park- 

and the deer have been Introduced on steep and broken 
ground in the midst of the woodland section. Tbe Wild 
Fowl Pond Is In sue: 



especially when it is enlivened by moving bird 
Vale of Cashmere is a narrow valley containinj 



ing birds. The 
  little 



ifendrons and other Bowering shmbs and evei^ 
greens, growing In an Irregular and picturesque man. 

by any of theiie special features with their 
strong, individual characters, he need see 

larly care for, as they are all self-contained 

dominant park landscape, for the sole ob- 
ject of securing which the limits ot the 
park were extended to their present size. 
The above remarks illustrate the type of 
changes that are likely to occur in all pub- 

sugge"tive to the reader. 
-2. ne tmall eily park (Fig. IG44-5), from 



indred m 



sually an effort It 
s the  



jr ther 
egene 



le Id a laria rund Park. 



tlon fixed by the dlffleulty ot selling apart a 
large body of land in one piece at a point o( 
access to a large population. It Is almost 
impossible to attain within so small a space 
the degree of seclusion from the city and 
the sense of brea<lth, simplicity and free- 
dom that ore the essential features of tbe 
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landscape of a rural park ; yet small passages of inter- 
esting and agreeable scenery are often attainable, and 
the obviously artificial objects which may intrude upon 
them can often be so treated as to harmonize with the 
effect. The scenerj' can seldom be quite natural in ap- 
pearance, but it can often be very beautiful, a certain 
elaboration, elegance and even magnificence taking the 
place of the more quiet and restful simplicity of the large 
park, in a way that appeals very obviously to many peo- 
ple, and there is therefore more or less tendency to 
develop large parks in the same direction. It is un- 
fortunate that it should be so, for as these ends can 
be attained almost as well upon small parks as upon 
large, it is clearly a mistake to treat one large park in 
this style instead of several of smaller size so distrib- 
uted as to serve conveniently a larger population. It 
is because more cities have small parks of this elabor- 
ate and what might almost be called gardenesque treat- 
ment than have large and simple rural parks, that so 
many people have a perverted conception of what con- 
stitutes a park. 

Morningside Park, New York (Fig. 1645), is an ex- 
ample of a small city park upon an extremely rugged 
and picturesque site, planned, in order to enhance this 
quality, with an avoidance of decorative elaboration. It 
occupies a craggy hillside strip from 200 to 500 feet wide 
and %ot& mile long, with a difilerence of elevation of from 
50 to 100 feet between one side and the other, rendering 
the land unfit for streets or buildings. From its situa- 
tion as well as its narrow shape it is essentially unse- 
cluded; indeed one of its most notable features is the 
impressive and utterly unrural view which it offers 
over the busy streets and houses of Harlem, that 
stretch away from its base. This view aud the boldness 
of the crags is emphasized by a stone terrace along the 
upper edge, supporting a promenade and a tree -lined 
boundary street. Convenience of passage is met by 
numerous broad paths, with masonry steps fitted to the 
irregularities of the ledges. The planting among the 
ledges was designed to be of the tangled sort such as 
often clothes broken ledges naturally, while the more 
level land at the base of the crags is treated by contrast 
as a smooth lawn, vrith scattered trees. The natural 
boldness of the crags is partly lost by an effort to ex- 
tend turf over every possible area, and the shrub plant- 
ing is possibly rather too garden-like in style to be in 
entire accord with the situation, but in general the park 
is treated in a manner approaching that of the large 
parks, although without any attempt at complete rural 
seclusion. It contains a little over thirty acres, ex- 
clusive of the various boundary streets and prome- 
nades. 

More commonly small parks are used for the display 
of interesting and showy flowering shrubs and trees, 
and make a feature of fountains, statues and other 
sculpture more or less good. In moderation and skil- 
fully used such objects, together with terraces and 
other architectural work, are entirely appropriate and 
desirable in parks of this class, and add much to the 
effect of elegance and richness. The predominant pur- 
pose is to please the eye, as in the large parks, but in a 
way that has often a little of the element of spectacular 
effect and certainly more of interest in the individual 
objects than in the case of the quiet rural park. The 
enjoyment is more closely related to that offered by 
architecture and decorative design and other pleasures 
forming a part of the daily city life. 

3. Neighborhood pleasure grounds are spaces of 
varying size coming within the scope of the park sys- 
tem, and including numerous aims other than the en- 
joyment of scenery. Sometimes the leading feature is 
a playground for athletic sports, sometimes a sort of 
outdoor kindergarten for little children, sometimes a 
concert grove and promenade, sometimes a menagerie, 
sometimes a public bathing place or boating place. The 
area is usually restricted, and, as the name indicates, the 
object is to offer the maximum of outdoor recreation 
for the people of a single neighborhood, when they 
have not the time to go far afield. As children out of 
school hours are most in need of such provision, play- 
grounds form an important feature in many grounds 
of this class; but in all the best examples the means 
of meeting the various practical requirements, whether 



athletics, band concerts or what not, are so arranged as 
to produce a pleasing effect on the eye as well. This is 
the more difiicult from the fact that these grounds get 
very hard usage: and it is practically impossible to 
maintain a respectable turf on the area devoted to a 
playground. This is sometimes left in loam worn bare 
in streaks and patches by the playing, but it is better 
surfaced with well-compacted gravel. So far as any 
single example can represent this class, which must 
vary in every element vrith local conditions, Charles- 
bank, in Boston, may be taken as an illustration. This 
playground occupies a tract of about ten acres upon the 
borders of the Charles river at a point near a district of 
considerable congestion, and occupied by a population 
of a poor class. A promenade was established on the 
edge of the sea wall about two thousand feet in length, 
and between it and the undisturbed streets a play- 
ground was laid out, having an average width of about 
two hundred and fifty feet. Within this long, narrow 
belt of public ground were established two outdoor 
gymnasia, each with a running track and a building for 
dressing and bathing. One of these outdoor gymnasia 
was designed for women and children and the other for 
men and boys, and they are at the opposite extremities of 
the playground. The tract between them was laid out 
with walks, trees, shrubs and turf, and was intended pri- 
marily to appeal to the ffisthetic senses. The Charles- 
bank has well proved the practicability of maintaining, 
within the very heart of the city, a tract of g^und oc- 
cupied by greensward and trees despite the fact that it 
is frequented by thousands of men, women and chil- 
dren. The city of Boston provides free instruction in 
gymnastics upon the playground, and yearly over 70,- 
000 women and girls, and 200,000 men and boys have 
made use of the facilities offered. The total cost of 
this playground for land and improvements to date is 
$382,000, and the yearly cost of maintenance is $10,000. 

4. SquareSf places^ gardenSf and the like, usually 
of small area, are scattered about a city at street inter- 
sections and the like. Their principal functions are to 
furnish agreeable sights for those passing by them or 
through them in the course of their daily business, and 
to provide a pleasant resting place or promenade for 
the much smaller number who take the time to use them 
so. On account of the almost constant passing through 
such squares the best arrangements all provide for rea- 
sonably direct and convenient paths along the lines 
most used. Where this is not done many of those who 
use the square are likely to be so irritated by the indi- 
rectness as to miss much of the pleasure they might 
otherwise receive. A formid plan of walks, either on 
straight lines or curved, is generally adopted for such 
squares, and is well suited to the conditions and to the 
decorative treatment of the area, providing much more 
effectively than an irregular plan for the numerous 
statues, fountains and gay flower beds which have their 
most appropriate location in such a place. Shade trees, 
either as a complete grove, or in rows along the paths, 
or grouped in some more complex plan, are almost es- 
sential features of such squares, but where displays of 
flowers are to be made open spaces must be left for sun- 
light. A modification of this t3rpe of square is sometimes 
met with where the space, instead of being used as 
a short cut and for enjoyment from within, is designed 
primarily to present an agreeable picture to those pass- 
ing it upon the adjacent streets. When the area is very 
small and the passing is almost wholly along one side, 
and in other special cases, this treatment is most effec- 
tive, because, where the only aim is a beautiful picto- 
rial effect from a limited point of view, better results can 
be obtained than when appearances must be reconciled 
with other uses of the land. Nevertheless there are few 
cases in which a small square will not have a gpreater 
recreative value to the public if its pictorial aspect is 
somewhat sacrificed to such uses as resting and prom- 
enading. 

5. Parkways and boulevards as parts of a park 
system serve usually as pleasant means of access to 
parks from other parts of the city, or from one park 
to another, and also as agreeable promenades in them- 
selves. Commercial traffic is usually excluded from 
them. Boulevards are arranged formally, usually upon 
straight lines, with rows of shade trees and parallel 



m pleat type has  b 

with k walk on eitb' 



troDi tb« drive bjr a bell of turf and it Is 
always shaded by trees. Prequetnly, two 
driieways are provided with a broad space 
between conlalning trees aod turf, and 
sometimes foot pa^s, bicycle pstbs, bridle 



ration of the planting spaces between tbe 
middle and side drives. Of recsnt years 
some boulevards hare been made to pro- 
vide for electric ear tracks upon a special 
turfed reservation with rows of trees, 

little danger of collisioa with other vehi- 
cles. Such reservations are geDerall; be- 
tween two roadways, but In some sub- 
urban districts, notably Id the city of 
Rocheiter. a single-track reservation la 
placed on either side of a single roadway 
between tbe curb and the sidewalk. A 
patkway, so far as it caa be discriminated 
from a bonlevard, Includes more breadth 
i>( turf or planted gronnd and Inclades, 
DSDalir, narrow passages of natural scen- 
erj or varying width, itivlng It a some- 
what park-like character and Indncfng •> 
less formal Ireatment of the roada, pMfas 
and accessory features. Parkways are 
frequently laid ont along streams so at 
to include the natural beauties of brook or 
river scenery and to preserve the main 
surface-water channels in public control, 
thns providing for the adequate, economi- 
ral and agreeable regulation of storm 
drainage and floods. 

6. Oullging rtitrratiani of almost nu- 
de ve loped country scenery, usually from 
500 to 5,000 acres In extent, are wisely 
Included In the park systems of some of 
the larger cities on account of the In- 
creasing difficulty of reaching tbe un- 
spoiled scenery of tbe open country, and 
because, otherwise, tbe increasing num- 
bers of people seeking such scenery upon 
the ouUkirts of tbe suburbs secure their 
Dstantly increasing 
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> of a little over 10,000 acres 
IT miles of connecting parknays. Tbe 
most notable of sucb re nervations In 
Europe »re those of London, especially 
Kpping Forest <5,34l> acres) and Rich- 
mond Pwk (3..35S acres); and those of 
Paris, amounting to about 20,000 acres, 
rhletly maintained, not by the city, but by 
the national government. 

if anagmuHt , — The most generally 
adopted and most successful method of 
managing city parks In tlie United States 
is by an unpaid commission of thrM to 
Hve members appointed for terms of three 
or Ave years and retiring succeasively, 
w as to maintain continuity of policy 
and comparalive independence of local 
political changes. Tbe commission ap- 
~"'~" "» executlTe officers a secretary 



and 



iperintendent, 
ie technical skill, and each devoting 
whole time to I' 



intendent, who receives I 
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direct (rom the boardi ire employed ui eoglaeer. local 
luperlDlendeats, g&rdeaers. toremeD, etc. Thi) engriDeer 
is generally an Bsglataat ot tbe city engiDeet, aaslgned 
temporarily t* park work. When new p«rkn are to be 
acquired or plans ore to be made (or their development, 
a profeiiatonal landecape architect is employed to advlte 



PARKIN30NIA 

lS5T-lS6g, ipeclal report accompanying plan of Central 
Park, tSS8; Brooklyn, 1867-1873, special report accom- 
panying plan of Prospect Park, IS6U; Boston, 187S, luilO, 
1885, city doonment 135 of ISHO; Boston. Metropoliiui 
District, 1893; Buffalo, 1S71, 1886, 1888; Chicago, report 
on plan of South Park, 1871 ; Montreal, report on 
Mount Royal, with plan, 1881. See Pro- 
ceedings Ameriran Social Science Asso- 
ciation. 187U. 188U; "Mass. Park Law," 
state printers, 1894; Proc. Amer. Park 
and Outdoor Arts Assoc. 

F. L, Olmsted, Jr. 
PARCUIBOSIA (John Parkinson, lo67- 
1629, London apothecary, author ot the de- 
lightful Parudiaus Terreatrig and Thea- 
trum Botanicum). LtuuminAi/r, Serea 
or 8 speeiea ot tropicJ trees or shrubs, 
often armed with short spines: Its. bi- 
pinnate, with 1 or-,i pairs ot ploDe; Ibe 
common petiole short, often obsolete or 
apjnescent; stipules minute or none: fls. 
yellow or whitish, on slender pedicels in 
abort, looae axillary or terminal raoemcB; 
calyx 5-parted, produced at base and 
jointed upon the pedici ' - - - 
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1M6. A park-like e&ect la a prime Raidao. 

the board and to moke plana, and la usually retained at 
least in a consulting capacity during the period ot con- 
struction. Some large cities retain a consulting land- 
scape architect permanently to advise them with regard 
to questions of improvement and maintenance affecting 
the design of the parks. 

Sfofiifics.— Beliable statiatlcs of parks are almost 
unattainable. The accompanying incomplete compila- 
tion (see foot of page) was made In 1897 by the secre- 
tory of the Louisville Park Commission. Some items 
are corrected to 1900. 

Bibliography.— "Ptik' ia American Cyclopedia, En- 
cyclopedia Americana, Johnson's Cyclopedia ; Park 
Reports o( the various cities, especially New York, 



outside: ovary aeveral-o 
sClpitate : pod compressed, 
a linear-oblong, more or less tvistei 
1, albuminous. Bot. Calif. 1:161. 

both In the wild a 

salem Thorn, which is probably a 

«, uui; 1b DBturaliied or cult. In all tropi- 

Another species is S. African, 3 are 

d the rest belong lo the region between 



low fls. ; It Is admirable for hedges, thrives in the drie 
places and can endure some cold. It has been cult. 
European coUBorvatorles, being usually raised from ii 
ported seeds, but it Is otdlfflcult culture. F. Torregan. 
though generally destitute ot Iva., ia known in northei 
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Mexico as palo verde, from the bright green color of the 
branches. It stands drought even better than P. aeu- 
leata. These plants belong to the same tribe with such 
fine northern trees as Gleditschia and Gymnooladus and 
such southern kinds as Cnsalpinia, Poindana «nd 
GolTillea. 

A. LfU, numerous: rachis flat, long, 

Moleiita, Linn. Jebusalbm Thorn. Small, glabrous 
tree, the slender branches often pendulous : spiny peti- 
oles H-1 iu* long: lfts« very small, oblong; rachis 
^-IH ft. long: racemes axillary * 3-6 in. long: fls. fra- 
grant, pendulous. S.S. 3:131. 

AA. Lfts. few : rachis terete, 

Tomytaa, Wats. Small tree: lfts. 2 or 3 pairs: ra- 
cemes terminating the branches : pedicels jointed near 
the middle, the joint not evident until in fr. Valley of 
the Colo, and eastward. p, Francbschi and W. M. 

PABHABSIA (after Mt. Parnassus). Saxifragdeecs. 
Grass or Parnassus. About a dozen species of low- 
growing, moisture-loving, hardy perennial herbs, of 
tufted habit, each scape bearing a solitary, 5-petakled, 
white or yellowish flower H-l^.in. across. They are 
suitable for shady positions along the water's edge, and 
are prop, by seeds or division. They generally grow 
about 6 in. high, but attain 2 ft. They bloom from June 
to September; the petals are conspicuously veined with 9 
or more green lines. The plant which Dioscorides called 
"Grass of Parnassus " is P. palustris, the only species 
that is common in Europe. This is perhaps the best 
one for cult., but they are all much alike. Parnassias 
are suitable plants for moist, sunny or partiallv shaded 
positions. They prefer a peaty soil, but such is not 
necessary. The species are generally tenacious of life 
and are good perennials. The North Carolinian species 
are hardy North. 

Parnassias are natives of the north temperate and 
arctic sones. Calyx 5-parted : petals withering, but 
persistent: fertile stamens 5, alternating with the pet- 
als: ovary 1-celled: style very short or none: stigmas 
usually 4: ovules many : capsule 1-celled, with 4 pla- 
eentc projecting within, 4'Valved. 

A. Petals not clawed, 

B. B^idimentary stamens 9-20 at the base of each 

petal, 

c. Scape-leaf clasping. 

pftMttrii, Linn. Grass of Parnassus. Lvs. ovate, 
usually cordate at the base : fls. H-1 in. across r rudi- 
mentary stamens ^15 at the base of each petal. Ku., 
Asia., N. Amer. Gn. 41, p. 500. A.G. 13:696. -In £u« 
considered the commonest and best species, but in this 
country it seems to be advertised only by dealers in 
Japanese plants. 

cc. Scape-leaf not clasping, 

CftUMmioR, Greene. Height 1-2 ft.: lvs. ovate or 
ovate-oblong, 1-2 in. long; scape-leaf very small, and 
borne much above the middle: fls. 1^ in. across; rudi- 
mentary stamens about 20 at the base of each petal. 
Calif. Int. 1900, by Horsford. 

BE. Rudimentary stamens S-5 at the base of each 

petal. 

CmxoliiiiiiiB, Michx. Height S-16 in.: lvs. ovate, 
broadly oval or orbicular, more or less cordate at the 
base; scape-leaf borne below the middle: fls. %-\% in. 
across ; rudimentary stamens usually 3 iu each set. 
Swamps and low meadows, New Brunswick to Manitoba, 
south Va. to la. B.B. 2:182. B.M. 1459. -Commonest 
in cult. 

AA. Petals clawed, 

B. Rudimentary stamens Sat the base of each petal. 

Mmrildlia, Vent. Height 10-lG in.: lvs. orbicular, 
kidney-sha|>ed at the baHC, often 2-3 in. wide; ncape- 
leaf clasping, borne at about the middle: petalH not 
fringed. Wet places in high mts. of Va. and K. C. 
B.B. 2:184. 



BB. Rudimentary stamens 5-9 at the bass of each 

petal, 

fimbri&ta, Banks. Lvs. kidney-shaped to cordate- 
ovate: petals fringed below the middle. Colo, to Calif, 
and Brit. N. Amer. Int. by Gillett in 1881, and still 
cult. 

P. niiMooIa, Wall. The largest and coarsest of all the spe- 
cies, and lacks the delicate beauty and white petals of P. i»a- 
lostrLi. Lvs. elliptic-ovate: scape-leaf borne below the middle: 
petals shorter than in the other kinds as compared with calyx 
lobes: mdimentary filaments 3, not topped by anthers. Hima* 
layas. B.M. 6609. p. w. BARCLAY and W. M. 

PABHA88U8, OBABB OF. See Pamassia. 

FABOCHfiTUB (Greek, near a lake), Leguminbsa, 
This plant was offered recently by A. Blanc, of Phila- 
delphia, under the name of Shamrock Pea or Blue 
Oxalis. It is a half-hardy perennial trailer, with foli- 
age like the shamrock, but with each of the 3 lfts. 
mark<Ml at the base with a handsome brown crescent; 
the pea-shaped fls., have a cobalt blue standard and 
pink wings. It is desirable for hanging baskets, pots 
and rockeries. Blanc says it blooms the year round. It 
is a native of tropical Asia and eastern Africa, ascend- 
ing the Himalayas from 4,000 to 13,000 feet. If seeds 
could be secured from the greatest altitude the plants 
might be hardv in the North. 

Parochetus is a genus of one species. It is allied to 
the clovers, sweet clover, medick and rest-harrow, and 
differs from them in having a more acute keel, a 2 
valved pod, and the lfts. not stalked. 

oommlUlis, Hamilt. Shamrock Pea. Blue Oxalis. 
Height 2-:^ in.: rhizome thread-like, wide-creeping: 
petiole 2 in. long: lfts. obovate. emarginate, glabrous 
or slightly pubescent : peduncles 1-2-fld. : fls. >i-% in. 
across, axillary. F S. 15:1575. 

PABOHf GHIA (old Greek name used by Dioscorides, 
meaning whitlow- wort, or a cure for a disease of the 
fingers or toes). Whitlow- wort. Illecebrdcem ; by 
Britton and Brown referred to Caryophylldceof. About 
40 species of annual or perennial herbs, natives of the 
Mediterranean region, erect or diffuse, often dichoto- 
mously branching: lvs. opposite, broad or narrow, en- 
tire, the margins flat or very rarely recurved ; stipules 
prominent, scarious, shining: fls. miDute,without petals, 
axillary or rarely in terminal cymes, usually densely 
clustered and hidden among the stipules. A few are 
cult, in the hardy border, and 2 are said to be much 
used in bedding. The two European species here given 
do not appear in the leading catalogues, domestic or 
foreign, but P. serpyllifolia is said to be much used for 
carpet bedding abroad. Allied to Hemiaria, which see 
for generic differences. The species described below 
ace perennials. P, argentea furnishes the Algerian tea 
of medicine. 

A. £fvs, rather broad, obovate or nearly so, 
B. Foliage near,y glabrous. 

arg^ntOA, Lam. Prostrate, diffuse: lvs. obovate to 
oblong €fr lanceolate: fls. lateral and terminal, dense, 
intermixed with lvs. : bracts ovate, acute, much longer 
than the fl. ; calyx-lobes semi-scarious, hooded, mucro- 
nate on the back near the apex. Common in dry places, 
Mediterranean region. 

BE. Foliage ciliate at the margin, 

sarpyllifdlis, DC. Prostrate, creeping: lvs. obovate, 
flat, rather fleshy: fls. terminal ; calyx -lobes blunt. 
Arid parts of southern and eastern Eu. 

AA. Lvs, narroUf linear or awl-shaped. 
B. Awns of the calyx-segments erect. 

argy rt uoma, Nutt. Erect or ascending, 3-8 in. high, 
clothed with silvery, appresned, scale-like hairs : lvs. 
linear; stipules silvery white, scarious, entire, usually 
shorter than the lvs. : fls. in forking cymes : bracts large, 
silvery, membranous. Rocky places. Me. and N. H. to 
Ga. and Tenn. Also called Silver Chickweed, Silver- 
head, and Silver Whitlow-wort. B.B. 2:;i8. 
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BB. Awns of the calyx-segments divergent, 

diehdtoma, Nutt.- Woody at the base, glabrous or 

{mberulent, 4-14 in. tall; stipules entire, often 5-6 lines 
ong, tapering into a slender awn: fls. in forking cjrmes. 
Dry soil, Md. and N. C. to Ark. and Tex. B.B. 2:39. 
Adv. 1883, by Woolson, Passaic, N. J. y^^ j^^ 

Paronychia argyrocoma is an interesting little plant 
which shows remarkable geographical distribution; it 
occurs rather abundantly on the high rocky summits 
of the Carolina and Tennessee mountains, but does not 
appear northward in the Appalachian system till the 
peak of Mt. Washington is reached, where it grows 
sparingly; stations are also reported on several lower 
mountain tops in Maine. It is not difficult of culti- 
vation and is prized for rockeries, its silvery tuQed 
appearance lending a distinct charm to the collection 
for this purpose. Propagated by seeds and division. 

Harlan P. Kslsby. 

FABBOTIA (after F. W. Parrot, a German natural- 
ist and traveler, afterwards professor of medicine 
at Dorpat; 1792-1841.). HamameliddLcea. Ornamental 
deciduous shrubs or small trees, with alternate, short- 
petioled, orbicular to oblong Ivs., small fls. in dense 
beads appearing before the Ivs., and with fr. similar to 
those of the Witch Hazel. The Persian species is hardy 
ad far north as Mass. Its chief beauty consists in the 
brilliant autumnal tints of the foliage, which changes 
to golden yellow, orange and scarlet and remains a 
long time on the branches. The early appearing fls., 
with the purple pendulous stamens, are also attrac- 
tive. The Himalayan species is much more tender and 
its foliage turns only to pale yellow, but the fls. are 
somewhat more showy from their rather large white 
bracts. The Parrot ias grow in any well-drained soil and 
like a sheltered position. Prop, by seeds and layers and 
also by greenwood cuttings under glass. Two species 
in N. Persia and the Himalayas. The short petioles 
have large deciduous stipules : fls. small, in dense 
heads, surrounded by an involucre of several bracts; 
petals wanting; calyx 5-7-lobed, embracing the pubes- 
cent ovary about one-half ; stamens 5-15; styles 2: cap- 
sule 2-celled, with 2 beaks, dehiscent between the 
beaks, with one oblong shining seed in each cell. The 
wood is very close-grained, hard and strong, and P. 
Persica bears therefore the name Ironwood. The tough 
pliable branches of the Himalayan species are exten- 
sively used for basket-work and are also twist«d into thick 
ropes used for the construction of twig-bridges over the 
great rivers of its native country. 

FAnioa, C. A. Mey. Shrub or small tree, to 15 ft., with 
spreading branches : Ivs. oval to obovate-oblong, ob- 
tuse, coarsely and crenately dentate above the middle, 
dark green above, pubescent beneath when young, 3-4 
in. long : bracts of flower-heads covered with dark 
brown tomentum : stamens 5-7, pendulous, with linear- 
oblong, purple anthers: fr. with recun^ed beaks. N. 
Persia. B.M. 5744. 

JaoquemontULna, Decaisne [Fothergilla involuerdta, 
FaJc. ). Spreading shrub or small tree, to 20 ft. : Ivs. or- 
bicular, crenately toothed, stellate-pubescent on both 
sides, 2-4 in. long: heads many-fld., with spreading 
whit« bracts sprinkled with a purplish scurf on the 
back : stamens about 15, erect, with yellow, oval-oblong 
anthers. Himalayas. B.M. 7501. Alfred Rehdeb. 

FABB0T*8 BILL. See Clianthus. 

PABBTA ( Ciipt. W. E. Parry, Arctic explorer) . Crucl- 
fene. Four or five North American and a few Asiatic low 
perennial scape-bearing herbs, with thick roots or can- 
dices, narrow leaves and mostly racemose, white or pur- 
plish showy flowers: pod broad and flat, mostly elliptic, 
with orbicular seeds. The Parryas are alpine or boreal, 
often arctic plants, and some of them will no doubt prove 
useful for the alpine garden. So far they are practi- 
cally unknown in American gardens. In 1881, Gillett 
introduced F. M^niiesii, Greene (as Cheiranthus Men- 
ziesiiy Benth. & Hook.). It has a leafy scape 3-8 in. 
high, with a raceme of many flowers, the petals nearly 
\i in. long and bright purple. N. Calif., north to the 
Lower Columbia river. l^ H^ B^ 



PARSNIP 

PAB8LET. Fig. 1G47. While indispensable in the mar- 
ket garden. Parsley is but rarely found in our home 
gardens. The addition of a bit of Parsley foliage, 
finely chopped, heightens the flavor of soups, fish, 
etc. . The principal use of this vegetable, however, is 




1647. Curl-leaved Paisley. 

for garnishing meats and fish, and for this purpose it 
seems to be the vegetable par excellence, equally desir- 
able in the home as on the hotel table. A very few plants 
will suffice for the home garden, and any spot of good 
soil will do for starting them from seed. Sow as early 
in spring as practicable, either in an early hotbed or 
coldframe, or in open ground. Parsley seed germinates 
somewhat slowly, and the plants are feeble at first. In 
open ground, early sowing aids the plants to get ahead 
of the weeds. In larger patches the rows should be a 
foot apart, and seed sown rather thinly in shallow drills. 
Thin the plants to stand a few inches apart, and culti- 
vate same as carrots. Gather the leaf -stalks as needed. 
For use during winter and early spring, start plants 
in open ground in early fall, and on the approach of 
cold weather set them in a comer of the greenhouse 
bench, or in a box or keg filled with rich loam placed in 
a light kitchen or cellar window. 

When the plant is a year old (sooner or later), it 
throws up seed-stalks, and produces seed in abundance, 
even under glass protection. By keeping the seed-stalks 
closely cutout, the season of leaf -yield may be prolonged 
for a time. Seed is easily gathered and cleaned. 

The varietal differences appear chiefly in the foliage, 
which in some sorts is rather coarse, as in the Plain or 
Common, or more flnely divided, as in the Curled, 
Double Curled, Moss Curled and Fern-Leaved. 

For the botany of Parsley, see Carum Petroselinum, 

T. Greimer. 

PAB8NIP [Pastinaca sativa). Fig. 1648. The average 
home gardener thinks much of quick results. The 
drawback to Parsnip growing, in his estimation, is the 
length of time which the crop requires for its develop- 
ment. When seed is sown, 
in early spring, the harvest 
seems a long way ofP. To off- 
set this disadvantage, how- 
ever, Parsnips become avail- 
able as green material when 
other things fresh from the 
garden are very scarce or en- 
tirely absent, namely, during 
open spells in winter, and in 
the very early spring months. 
A crop of good, straight roots 
may not be quite as easily 
produced as a crop of smooth 
carrots, but when once grown, 
it does not burden one with 
much responsibility in regard 
to storage or keeping, which 
is an important point in its 
favor. The roots may be left 
in the ground where they 
grew or stored in moss or sand 
in the cellar. This feature 
makes them valuable also as 
food for cattle, sheep, hogs 
and poultry in the early spring 

in case the table or market should not call for them at 
that time. 

The best soil for Parsnips is a clean, rich loam, which 
ofi'ers no obstruction t.o the uniform expansion of the 
roots. Prepare it the same as for beets or carrots, or 
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PABSNIP 

for any other guTiea crop. The aaed abould be BiricUy 
fresh, u It Boon lots* its rltidlt]'. Son It In early Bprlug, 
preCenblf with * girden geed-drlll, K-1 in. deep, In 
rows 15-30 In. apart in the garden, and somewhat far- 
ther Id Held culture. Be prompt In thinning the young 
seedlings to 3-4 <n. apart In the rowj at the same time 

Cull up or eat out all weeds. The free use of the 
and wbe«l-boe wilt keep the patch clean until the en- 
tire surface of tbe ground Is covered with foliafce, thus 
preventing further growth of weedi. Cultivation may 

The yarletles are few In number. Par shallow, stony 
or otherwise anfavorable soils we have the Round or 
Early Short Boaud; for better soils the Half-Loug, 
Student, or Hollow Crown; and for deep, clean soils the 






ootb. 



is easily grown. Plant the roots In spring In an; 
good soil, and gather the seed beads wben moHt of the 

then thraab or strip. 

For botanical account of Parsnip, see Paitinaea. 

T. Qrbinbb. 
PABTHiirnrx InttgrUUlnm. the American Fever- 
few or Prairie Dock, ban been oSered by one dealer 
in hardy herbaceous perennlali, but the plant is de- 
sltable only for foliage effects ; and the fls. are not 
showy. It Is pletnred In B.B. 3:411 and dewirlbed In 
sis. The genus has little horticultural 



PASSiyi-ORA 



making any meutioD of It In his book. However, some 
other drawings and descriptions were sent to him by 
inhabitants of New S|>aiD, and certain Mexican Jesuits, 
sojouroiag at Borne, conflrmed all the astonishing re- 

at Bologna engraved and published a drawing of it, ac- 
companied by poems and descriptive essays- Bosio, 
therefore, conceived It to be his duty to present the 
FIoi Paitionii to tho world as the most wondrous 
example of the Croce Mon/ante discovered in forest or 
field. The flower represents, he tells us, not so directly 
the cross of our Lord, sa the past mysteries of the 

Stsslon. It is a native of the Indlee, of Peru, and of 
ew Spain, where the Spaniards call it ' the Flower of 
the Fire Wounds,' and It had clearly been designed by 
tbe great Creator that It might. In due time, assist in 

Alluding to the bell-like shape assumed by the flower 
during the greater part of its eiistence (i. e., whilst 
It Is eipandlng and fading), BokIo remarks: 'And It 
may well be that. In his influite wisdom, it pleased him 

Indicate that the wonderful mysteries of tbe cross and 

people of those countries until the time preordained by 
His Highest Majesty.' Tbe figure given to the Passion- 



FABCALIA glafira is a composite from Chile which 



Che peculiar charm of 
rs, tbe parts of which 



the plant abows in P.M. 8:135, which Is believed t 
be a Helianthos, It is not hardy and there seems to be 
little reason tor cultivating It bere, because we have bo 
many hardy sunflowers. 

PABQirX TIOWIB. Anemone Puleatilla. 

7AUITL6RA (i. e., Pa$$i<m . 

Pamioh-flowbb. a large tro 
interesting berbs, shrubs, or ti 
climbing by means of tendrils, 
these plants lies In tbe odd don 

were farclBd by the early Spanlan and Italian travelers 
to represent the Implements of the craclflilon (whence 
both the technical and popular names). Tbe fiower la 
uxnally subtended by 2 or 3 calyx-like bracts. The calyx 
has S petal-like lobes. The coroUa is of 5 petals. The 
ten colored parts of the floral envelope were thought 
to represent the 10 apostles present at the cruclHiion, 
Peter and Judas Iwing absent. Inside the corolla Is a 
showy crown or corona of colored fllanients or fringes, 

thought to be emblemstlc of the halo. The stamens are 
5. to some suggestive of the five wounds, by others 
thought to be emblematic of the hammers which were 
used to drive the three nails, the latter beinir repre- 
sented by the 3 styles with capitate Htlgmss. The long 
axillary coiling tendrils represented the cords or the 
sconrges. The digitate leaves suggested the hands of 
the persecutors. Fig. ir>t9 is an old representation of 
the Pass Ion -flower. Consult 7ar«<i>ita. 

Tbe following sketcb of tbe Passion-flower legend Is 
from Folkard's - Plant Lore, Legends and Lyrics,- and 
tbe illustration (Fig. 1649) Is alio reproiiuced from 
that book: "The Passion-flower (PUssi/lora eariilen) is 
a wild floirer of the South American torcxt^, and it Is 
said that tbe Spaniards, when they flrat sew the lovely 
bloom of this plant, as It bung in rich feAtaons from the 
branches of the forest trees, regarded the magnificent 
blossom as a token that the Indians should he converteil 
to Christianity, as they saw In Its several parts the em- 
blems of the passion ot our Lord. In the year lUin. 
Jtcomo Boslo, the author of an exhaustive treatise on 
s busily engaget 



when there arrived I 
named Emmanuel de VllleBi 
brought with him, and shon 



a Mexici 



I by birth. He 



From Folkard's'-Flant Lore, 

(lower In Boalo'svrork ahowa the crown of thoma twisted 
and plait«d. tbe three calls, and the column of the flag- 
ellation Just aa they appear on ecclenlaatlcal banners, 
etc. 'Tbe upper petals,' writes Bonio In bis description, 
'are tawny in Peru, but In New Spain Ihey are white, 
tinged with rose. The filaments above resemble a 
blood -coloured fringe, as though euggeating the scourge 
with which our blessed Lord wan tormented. The col- 
umn rises In tbe middle. Tbe nails are above It; the 
crown of thorns encircles the column; and close In tbe 
center of the flower from whirh the column rises is a 
portion of a yellow colour, about the else of a reale, in 
which are five spots or stains of the bueof blood, evl- 



1220 passiflora 

dently letting forth the Ave wounds reeelved by our 
Lord on tbo cross. The colour of the column, the crown, 
■nd the nails is a clear Kreeu. The crown itself is sur- 
rounded by a kind of veil or very Que hair, of A violet 

answering to the number of thorns with which, accord- 
ing to tradition, our Lord's erown was set; and the 
leares of the plant, abundant and beautiful, ai« shaped 
lilie the head of a lance or pike, referring, no doubt, to 



PASSIFLORA 

Most of the Pas a ion -Sowers are yellow or green la 
color of envelopes, hut then are fine rede In P. roct- 
moia. P. Snddiana, P. caecinea, P. alata, P. pitiMia, 
and two or three others. l, a. B. 

P. tarulea and ConiUnoe Elliott are both hardy at 
Washington. In summer time we use P. talida (r^sed 
from seed uiDually), aod during the laHt two scbbods, 
P. CoUmfHiit, far trellis work. The last named is a 
good thing for this line of work ; the lis. are white, 
purple ceDter,about2 In. in diameter; native at Mexico; 
verv easy to prop, from cuttlnKS of soft wood. Not many 
of Uie tender species and hybrids are Rrown to any great 
extent In this country. P. alata and P. i/uadraKgHlarii 
are desirable elimbera for a roomy, warm greenhouse. 

quite as freely as the greeuleaved one. Passifloras 
are prop, from cnttlngs of the half-ripened growth, with 
bottom heat. P. racimoia and P. Loudoni are a trifle 
difficult to root from cuttings; the growths should be as 
ripe as possible for this purposi'. Keep the under sur- 
face of the leaves Baton the sand while rooting. The' 
native P. intamalii grows very freely at Washington, 
becoming more or less of a weed and hard to eradicate. 

G. W. OUVKR. 
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limisris. a. 
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nlutino. IS. 


ConstuiM Elliott 




viols™.. 21. 
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Decaisnuna, 12. 


Mauritiana. 11. 




edulis. 16. 
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Prull of the May-pop. 
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erced the side of 

)f Hllver.'" 
[ception of a fe 
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w Mala 


and some 
tor their 
lately lol 
showy fl< 


Many of them are cultivat 
1 of them for the beauty of 
festooning foliage. The leavi 
led or angled or perfectly ei 



t Is oblong 
fleshy or berry-like, 3-carpeled but 

being borne on parietal placentv. 'irie iruii is allien io 
the pepo of the Cucurbitacen. The ovary is supported 
on a long stalk which is inclosed In or usually united 
with the tube formed by the union of the bases of the 
Blaments. The structure of the fniit is welt shown in 
Fig. I6o0; the remains of the floral envelopes have 
broken from the attachment on the tonis and re«t on 
the fruit. The petals are borne on the throat of the 
ealyx, but In some species they are absent. Nearly or 
quite a doien Passifloras are native to the U. S., and 
one of them. P. lutea, grows naturally as far north 
as southern Pa. and Illinois. Krom Virginia south, the 
Maypop, P. incamala, is a very common plant in fields 
and waste places. Both thene speclen are herbaceous 
perennials. The fruit of some Passitioraa is edible. 

In cultivation, the Paasifloras have been considerably 
hybridiied, and thev are also confused with Tscsnnia. 
Id IHTl Masters enumerated 184 species (Trans. Linn. 
Sac. 26), and a number of species have been discovered 
since that time. 



*. Coroua with iharp fotd», aitd crinkled at tkt tdge. 

B. Fit. apelalovt, niHally tcUh no bmett. 
1. grialli*. Jacq. Slender annual: Ivs. rather small, 
broadly deltoid -ovate, very shaltowly and bluntly 3- 
lobedi fls. solitary, pale green or whitish, considerably 
surpassed by the Ivs., the calyx-lobes oblong or lanceo- 
late, the fllifonn rays of the corona in a single row and 
equal: seeds with C elevated ridges. Braiil. B.R. 11:870. 
— Fl. about 1 In. across. Easily grown either Indoors or 



snd Chinese ^"^ ^"- P'""*"^'"- "«* '"'V' ''""f- 

of troDlcal 3' »d«n6podft, Uoc. & Sess. [i>. actrifilia. Cham. A 

(curiosities, Schlechl.(. Lvs. glabrous, cordate, 3-nerTed and 6- 

E either dlgi* bracts cut-serrate. Mei. to S. Amer. — Once advertised 

The large, ^J Saul, 

r on aiillar]- 3. Hllmii, Mast. Tall, glabrous climber, with very 

ed, the seeds strongly S-nerved and each of the side nerves ending in 
 >th, but the leaf-margin otherwise entire but bearing 



mini! 



Idney-sl 



purplish, nearly or quite 1 in. i 
tire: fl. about 3 In. across, solitary, whitish, the c< 
shorter than the envelones, the outer filaments 
orange. Mex. B M. 705^. R.H. 1S69, p. 430 (as 
imma ffalinii). U.C. II. I2:»>1. 



. FU. irilhtx 



'e petals and (mall linear diti 

bracti. 
oblong-otate^ 



4. trllualita, Lem. L^ 
half their depth, the margins 
reddish purple band along ei 
lis. yellowish, fragrant, small. Braiil. I.H. 1S:&M.- 
iutere sting tor lis ornamental foliage, 

cc. Ltavti bTi>ader Han long. 

5. MtM, Linn. Herb, 5-10 ft, tail, glabrous: Its. 
broader than long, shailowly 3-lobed, cordate at base: 



PA8B1FLORA PAS8IPL0BA 

fla. ■olltM7, kboDt % iD. KroKB, greeniah jrelloir: fr. a Mine: crown of i 

Bl*)bill>r berrv ■bout ^ In. In dtun. Pa. south Bad of white below tt _^ 

KMt. B.R. 1:T9.-It haa be«D offered br dealers In na- violet. Probably Bru Ulan. O.C. II.2S:84S-9. I.H.36:T1. 

tlve plaaU. Qn. 33:638. A.P. 8:571.-Good g-iser. 

AA. Coroita not crinklid or foldtd on the tdje, plant or ^0. Tubt or tlawer vtfy ikorl, thick or fltttig in tub- 
•tearla tc. ilantt. 

B. Sraela groieH together. j,_ Slemi and branchetitronglyi-angltd or even mngtd: 

6. tisnUrt*, JuBB. [P. Liieei, Heer). Woody below, Ivi. limpU. 

tall, branchy : Itb. large, cord»le, oTalo-acnminato, lo. qnadrangnlirU, Linn. Oiunadiu^. Fig. I65I. 

neither lobed nor toothed: Hb. aolltary, the petals and Tall etrong climber, gIsbroDB: Ivs. ovate or Toand -ovate, 
sepals greenEBh, the oorona while, with rones of red- oordate st baae, mncronate, entire, the petiole with 2 or 

Birple: tr. said to be the aiie of an orang*. Trop. Amer. 3 pairs of glanda; stlpulHB larga; fl. large (3 to B ill. 
.M. 2967.-Vonng foliage has metallic hues. across) and interesting, fragrant, with ovate sepalB and 

BB Bracti frtt petals (the former while vlUila and the latter reddlah), 

_ . , „ .', . ..'.,,, „ . the crown composed of 6 series of whice-and -purple 

c. ruft« ef noatr tvtdtnt and tflindriral, Bwolhn at particolored flUmenta, of which the outennost eiceed 
rt« baia. tdg aoral envelopea; fr. oblong, B-fl In. long, yellowish 

7. tkDMllAM, Brot. [P. printepi, Hart. P. amdbilii, green, pulpy and edible. Tropical Amer. B.R. 1:14. 
Bort., in pari). Lvs. glabroua, naually truncate at base. Un. 51, p. 313. B.U. 1898, p. 669. On. G9, pp. 4, 7.- 
moBtly deeply 3-lobed, the margins entire: fls. 4 in, or Widely grown in the tropics, and variable, both as a 
more aoroBs, the narrow petala deep red and wide- vine and for Ita edible fruits. Frequent in oollcctiona 
spreading, the short, upright crown purplish; calyx of eeonamic plants in the North. It is a good climber 
keeled oo the lower side : Hs. solitary, but the peduncles tor covering a greenhouse root. Best results are se- 
nsually i from an axil, becoming racemose on the ends cured If the temperature does not tall below 60°. I'he 
of tbesbooU: bracts^. Braiil. B.H. 3001. B.R. 4:2ij5. fruit ripens in summer. Thi ~    
L.B.C.1:84. Qn. 39:793. -Aflneoldspecieaandaparent band . pollinated If fruit Is 
of rariouB garden hybrids. The best of the red -flowered plants. Var. TailtffiU, Hort. {P. varitgita, Hort.), 
PaaaiSoraB. Summer and fall. has foliage blolohed with yellow. 

8. Baddl&na, DC. (P. temeilna. Hort.). Rather II. alita, Dryand. Stem winged: Its. glabrouH, oval 
slender: Ivs. ah allow -cordate, 3-lobed and sparingly den- lo ovale, somewhat cordate at base, the margin often 
tate, purplish beuealh: lis. with very narrow dialinct undulate but otherwise entire, the petiole with 2 pairs 
ne[nlBand petals ot a bright crimFion-red, which are wide- of glands: H.3-4 in. aeroBS, very fragrant, the inleriorot 
■preadlug al first but Anally turning alniost straight the aepals and petals carmine; corona nearly or quite as 
baek: crown black -purple, upright, with smaller whitish long as the envelopea, the numerous filaments parti- 
Olamenta luaide. Summer and fall. Braiil. B.M. 35U3. colored with red, purple and while: fr. yellow, OTold- 
B.R. 19:1633.— An old and well-known species, and de- pointed, about 6 in. long, very fragrant and one of Ihe 
serredly popular. F. Lotdoni, Hort., la considered to moat edible. S. Amer. B.U. 66. G. C. III. 16:19; 
beabybrtdof this and P. raennota. 22:449-61. R.B. 20, p. 104.- An excellent old species, 

^ . — ... .. . idanmmer. It ia very variable. P. 

R. 19: lBOS).P.Bra>ilitn>ii, Desf., 
., P. orifarmii, Rmm.. P. latifolia, 
a, Thouara. and P. ifaieartntii, 
dered lo be forms of this species. 
,., not Mast., in a hybrid ot P. alala 
vs. oblong-oval, somewhat peltate, 
lerosa, brownish inside, the corona 

12. DeMdmelma, 

" "■. quadrat 
Is. bright 
4 in. acr 
as long as or longer than the en- 

ous filaments banded with deep 
bine and white : Ivb. bearing 
ids. R.H. 185S:2S1. F. 8. 8:848. 



k. Stem slender and terete: Its. 
inted, entire, rather thin, the petiole 
ot glands: tl. solilsry, about 3 in. 
id petals alike and bright brickred 
lite fllaments in 4 series, the 2 inner 
Braiil. B.M. 4406. I^n. 65:1219. 
n. (P. tinifdiia, Jnss.). JaUAica 
TtB LufON. stem terete, plant 
10 uval-oblong, Ihiekish, entire, with 
petiole with 2 glands: fl. about 2>4 

least about eqnal- 



1611. Orwiadllla, PaartOora aMdiancularia (XK). 



I, vlolel wllh while 
luuK. ir-,,-,-, spoiled with white, edible. Trop. 
B.B. 1:13. B.U. IBae. 



B. WatMDltna, Hasten. Stems wiry, purplish, with 15. «oodDM, Anbl. (P. relilina, DC. P. raigrnt. 

leafy dentate stipules: Iva. shallow. cordate, rather Morr.). Glabrous; Itb. ovate and coarsely toothed; 

broader than long, 3-lubed to the middle, with a few petioles with 2-3 pairs of glands: fl. scarlet; corona 

teeth: peduncles l-fld.: fla. abontS In. acrosa.the Mpal- oranee: fr. pulpy and edible. S. Amer. The fr. Ib uld 

linear and shaded with violet ; peUls also very narrow. to contain 'a chemical principle of hypnotic value.' 
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EE. I^nrel S-7-lobrd. 
F. Bloatoiiii brighl rril, 
16. TlUBlU, HBK. (P. .onautnm, Smith. P. pt 
bitetn>,DC. Tat»l>niaBachdmini.Lem.). Stem terete : grrlW In 189T, and m 
Irs. conliit«-ovate in outline, deepl; 3-iobed or dlt'ldsd <|er & Co. 
nnd tbe divlsloiii coarsely toothed, Btrong<Teined, imu- 
nlly pubescent beneath : &. 4-0 Id. ncroiB, neftrly flat, 
the IlDenr-obloug sepals snil petalg bright scarlet, tbe 
xepnla with a spine at tbe tip; outer corona fllKnients 
red, tbe Inner once vhite, all ot them upright or spread- 



r offered Id this eonntry by San- 



aa, Rayt ditlinclly tkorler Ihan tneelnpni ; leaf- 
marnim nearly or quite etilire. 

20. Uba, LlDk & Otto. {P. alemAHa, Plaoch.). Stem 
terete: stipules Tory large and leaf-like: lis. brood- 
ovate and Boniewbat cordate, rather shollowly 3-lobed, 
glaucoDB beneath, the margins entire : peduncles ei- 
cseding the Its., i-fld.: fl. little n- ■"■ " ' 



white; 



roid. 



e of a 



R.U. 18U:j,p.201i 1804:36. 

21. TioUOM, Veil. Tall, glabrons, with 
drooping branches: Irs. straight at boss 
and Bomowliat peltate, with 3 long, nar- 
row lobes, of which the side ones stand 
at nearly right angles to the central ooe. 
.. ,  r.i ^ jg^ teeth in 









face slightly glaucous : S. about 
inside (nepaU ending in a long a] 



In. 



. Bios. 



', grrrniah, jiiirpllKi 



»'!y 



a. Sayt of cnmna {or thf outer onn) ahoiil a> long a> 
the floral fHrelopei; Ir'if-marglm ilrongly terrale 
{txcept tometimet in Jfo. IS). 

17. inounfcU, LlDD. Mat-pop. Fig. 1&50. Tall-cllmb- 
Ing strong vine, glabrous or nearly so; Ivs ;Moboil to 
about half their depth, broadly cordate -orate Id outline, 
serrate, the petiole bearing 2 glands near the top: fl. 
axillary and solitary, about 2 in. acroiii', white, with a 
light purple corona bnniletl at Its center: fr. oblong, 
about 2 In. long, with 3 sutures, yellow when ripe. Dry 
places, Va., south and west. B.M.3U97. Mn.9:l7.-A 
weedy plant, but offered bv dealers In native plants. 
With protection, the roots will surrive the winter as far 
north as Baltimore, and tlio strong herbaceous vines will 
make a flne cover for arlH.ra and verandas. Easily 
grown from seeds. 

ID. MnHl, Sims, Fig. 16.52. Horewoodvand stronger: 
Ivs. large, deeply 3-lobi'd and Hcrrate : fl. white, often 
tinted with purple, the rays nearly as long an the envi-l- 

fr. globular-oblong, thickly purple-dottod when ripe, the 
rind hard. Brasil. B.M. 19N9. H.ll. I».i7, p. 224; IKS.!, 
p. 489. On. .-iOiltlQa. H.C. III. 23:101. A.(l. i:i:120.- 
Hutis into several forms. The fruit is fragrant and edi- 
ble, but there is little ptiip, the seeils orriipying most of 
tbe interior. Readily grown from seeds. Siitumllwd in 
tropical countries. 

19. pmlnAM, Most. Climbing, the stems terete, gla- 
brous: ivs, bnmd in outline.n-lobedbeTond the middle, the 
lateral lobes diverging, the margins ri'molety glandular- 

. . „ ... beneath: s"'- "- 
like, cordate, 2 in. long: fl. 3 



I, Linn. Pig. 1653. Slender, 
but a strong grower, glabrons and some- 
what glaucous ; Its. divided nearly to tbe 

i-polnted segments of which tbe 2 lower ones 
les again lobed: fl. 3-4 In. across, slightly 
Benlsb white, the sepals tipped with a short 
lys of the corona in 2 series, blue at tbe lip, 
a middle and purple at the base, the styles 
. Brazil. B.H. 2g. On. 31, p. 421; 34, p. 
I69.-The commonest ot Passion-flowers In 
reenhouses, and now represented by several 
IS and hybrids. Can be grown in the open 
li and In Coilf. as far N. as San Franeisro, 
EUnt, Rort., is only a somewhat larger-fld. 
stance Elliott (P. e«ru/tn, var. albn), is a 
while-fid. fragrant form. Ud. 31:695. There are hv- 
l.rids with P. SaddiaHit, P. raeemoia, P. alala, and 
others, P. carulea grows readily from seeds. 

33. »UtO-USrUM (P. PfirdlH.Han.) Is a whlle-nd. 
form, with calyx tinted rose inside, and corona of 3 
Kt'ries, the outer filaments being white at tip, bhie-pur- 
ple In the middle, and black-purple at the base. B.R. 
10:S48. B.U. IS47:121. 

PuaUloraa Id th* Amer. trade, but not BCnnmt«d for hotanl- 
rally, an: i>. tardinatii, "tinrlcc flowrn:'- F. Parnniinvi. 
BUnr. IMWi P.Pailom: P. roira; P.Schoiittii.'hnii*" 'Ot 
mine." P. IntigHii, Jaiitttoni, moninUa. ParriM arr id be 
Boncht In Tocionla. 
Species which may be expeoed ii " ' ' - . .. 



lenith ( 



id with a >ioai: 

'. dnuaiarlna. 

"had. mt"!-' 

art. f( 



I. forked at the c 
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folded u 



iudl. Bni 
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 -ralia. Q.C, 1 



.hlbe 

1 II ! 



a.ivd: 



B.M. Mil.— J", Colimintit. MmI. a Bone. A Mailcjin Bperiei 
Brst deicribed in 1X19. but cull, for tevttal yan tn Wash- 
Inaion. It U an hi>rbiK'eoi» apH-lns, with ihslloir-lnbed ob- 
tase denticulate Its. and small nhltlKh blaeiosrkrd fli. on 
■1ne1« prdunrles. Promising m an outdoor cli:ij)>er, p. ITX. 
-F. MidB. Linn. (P. lilrsuia and P. hiivins, Hon,). Allied 
I.' Slow, tl' """^  °' """ "** '*"""-"  ^- P" -' 
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Vari*ble.-P. (KlUiu 


1. Mut 


.Stems 


terete: Its. 


lanire-oblonB 


:,Bhon.pelloled. entires 


stlpulei 


ovnte.polnted : a. 


Bolitarr on 


a 1o>« peduncle. 3 In. 




green 1« 


.). yellow, t 


he Bei»l< ai 


nd petal, very narrow. 
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rnl<M 




n. Braiil. 
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..;i. M, 


.™""Lv'''h 


rowt-ohion«, 


. acute, entire, tlilck. glabroni 













PASSIPLOBA 

Britlih GdIhu. Q.C. Itl. 23:307. Vtrr •haw^.-P. Ktaimit. 
Hon. " It !■  erou nlicd br Ur. WaUon. ths uiliUnt cun- 

P. tUddlftU. Tha flowen ■» Urger thu tbote of P. Raddl- 

muffaaad vllb btoa. vhich. thoii<h perhftpa not to briibt sud 
IS lu It la in the puent, li n lovel; color. "-F. J/lcriii. 
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d™!"^" 



I alendei 



vlondbeDulh:a.21n. KFDX.iThile. Btaadedwlthpldk. 
Ibe eorODk hall tbe tentth nf lb« pdlaU. whiw. barred with 
pnriile. BraiiL. G.C. III. 4:3&3.— P. trifoM.Rali & Par. Lt>. 
farss, eordats-onte. 3-labed or entire: a. Sin. arrou.wllb rio- 

fllaneDls banded wlitle and' pnrple. Pern. I.H. X-.BS.-P. 
WrbtriAaa, Aodrt. OlBDdnbir-biihT: 1t>. laiv, B-lob«t, ihc 
mnreln nnullr Untbed: fl. aolltarT. ! In. acrosi. while, the 
mmna blndiid with while: (r. tetoie, ponile. Arecntlna. 
R.H.188I:3M. L. H. B. 



FASSIOB rLOWEB. See Patiiflora. 

'rom the Latin pai 
t by Bent 



PABTUrAOA (name from the Latin patlni. food). 
Vmhtltilira. About a halt doian specibB of tail herhi 
native to Europe and Aula, but by Bentbtun & Hooker 
imited with the genus Peucedauum. ll is diatin^Uhed 
tnim Heraclaum and Peucedaaum by techulc&l charsc- , 
tera of the fruit. Paatinaca U known to hortlcuIturlslB 
in the Paranip {which see), P. saliva, Linn. It Is » na- 
tlre of Europe, but is now grown In nearly all cool-tem- 
perate countries for its large edible root. In deep molHt 
soil and a cool climate, tbe edible roota become 18--20 
inches long and four inches or more in diameter at Ibe 
crown. It was cultivated before the Christian era. It 
has run wild from gardens, often becoming a bad weed 
in neglected Sclds and on roadsides, P. lofipd ts a robust 
plant, sending up a grooved «tein( which becomen hollow) 
■A-i ft. : Ivs. odd-pinnate, with 3-4 pairs of seislle orate- 
oblong sharp-toothed and notched leaflets, the terminal 
leaflet 3-iobed; fruit (' seed 'Ithln and flat, retaining its 
vitality only a year or two. When mn wild, it loses Its 
thick root, and sometimes It becomes annual. 

FATOHOtrU FUXT. &ee PotoiUmo^. 

FATIEaCB. Patience Dock or Herb Patience la 
Sumei Pulitntia. 

PATKlHIA (E. L. Patrln, 1T43-I814, tVencb traveler 
inSiberial. Valtrianhcea. About ID species of yellow- 
or wbile-fld., valerian- like, hardy herbaceous peren- 
nials from eitnUropical Asia. They grow a toot or so 
high, bloom In early summer and may have about 20 
small fla. in clusters 2 in. across. Two species are of- 
fered by dealers in Japanese plants. 

Patrinia is dintineulshed from the other S genera in 
the Valerian family by 4 stamens and mostly yellow fls. 
Valeriana has 3 stamens. Nardostachys, with 4 stamens, 
has purple Hb. Patrinias are glabrous or loosely villous ; 
Ivs. once or twice pinnatifld or -sect, the radical ones 
rarely entire: cymeB corymboae-panlclcd; hr«ets nar- 
row, free, but sometimes appendaged with a large, 2- 
nerved and netted-velned bracteole which is appressed 
to the fr.: corolla-tobe very short; loben 5, spreading; 
sterile loculen of the fruit nearly aB large or larger than 

A. Sltm glabrout. 

■mUmnUUb, Fiach. Hsdkal Ivs. ovate or oblong. In- 
risefl-Borrale and lyrate : cautine Ivs. plnnatifld. the 
lobe" lanceolate-linear, acute, terminal one longest: Hb. 
vellow: corymb Inonely subpaolculate; fr. 3-comered. 
bahuHa. L.B.C. 14:1340. 

AA. Slem vilUvt. 

▼mtta. Jobs. Radical Ivs. villous, petiolate, auricled: 
caaline Ivs. Bc'Siile, dentate: corvmb panicled. Japan. 
-The plant otTered hy the Yokohama Nursery Co. is 
aaid to have white fls. 



FAULLlKIA (probably after 






n Panlli. 
botany at ( 

railage plant, with much divided Ivs. somewhi 
bling a roc, maidenhair, or a davallia. Tbe fl. 
conspicuous, pinkish and borne in autumn. In 
■eventies, when the Interest In foliage plants v 
height, this plant was widely distributed. It u 



trained to a trellis for exhibition or grovtl On the plllant 
and rafters of hotbousea. It Is now a rare but choice 
plant for clothing the tops of unsightly tubs in which 
palms are growing. G. W. Oliver says it la also excel- 
lent for large vases and stands the sun well. The young 
leaves have a pretty bronze tint unless they are shaded 
too much. The plant Is prop, by cuttings of young 
shoots taken tn early spring. If (he tops are pinched 
the young plants will branch out and make handsome 
specimens in 4- or &-in. pota. Par potting soil an Eng- 
lish gardener recommends compost of two-thirds flbroua 
peat to one-third of loam, with a liberal sprinkling of 

Paulliuia is a genus of about BO species, mostly tropl- 
calAmerlcan. Twining Bh rubs : Ivs. alternate, stipulate. 
compound, l-S-tcmate or pinnate, or decompound; peti- 
ole often winged ; Ifta. usually dentate, dotted or mi- 
nutely lined: racemes axillary, usually with 2 tendrils: 
sepals 5, the 2 upper larger, connate: petals 4, but there 
is a ntth abortive one: stamens 8: ovary 3-ceI1ed. Dis- 
tinguished from allied genera, as Cardiospermum, by the 
septlcidal fr., which is often pear-shaped. 

ttaaUotrlUUa, Juss. Lvs. 4-10 In. long, triangular in 
outline, 3-tern ately- pinnate ; piunn in 0-8 pairs; pin- 
nules 4-8 pairs, 4-8 lines long. Bratil. B.H. SST9. On. 
61, p. 160. P, 1873, p. 124. Var. MgtntM, Hort., baa 
foliage snffused silvery gray. 



■, PasaUlora cnoulea, tbe ci 



nmoDCSt cultivated 



PADLOWRIA (after Anni> Paulowna, princess of tbe 
NetberlandB). ScrophtilariAeta. Ornamental decldu- 
(,us trees, in habit and folin^ie similar to Catalpa, with 

ll^. reBenibling those of the foxglove in shspe, in ter- 
minal panlcies opening before the Itb. Tbe Bpecies 
in cultivation is fairly haniy in sheltered positions as 
far north an Mass., but the A.-buds are usually killed In 
winter, and it does not flower regularly north of New 
Vork city. As an ornamental foliage plant It may be 
grown as tar north as Montreal, where it Is killed to tbe 
ground every winter, but throwB up from the root vigor 
ouB Bhoof attaining 10-14 ft. .with lvs. over 1 fl. and oeea- 
slonally even 2 ft. long. If used a« a foliage plant and 
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every year, 1 



plants. Where the fl.-buda which are formed the pi 
viouH yew are not killed by troet the PnulowDJa Is o: 
of the most coospicuouB flowering trees In spring, ai 
Id summer the foliage, though it is of somewhat tit 
color, atcracta Btteutlon by the size of tbe Ivs. In tei 
cllm. 



perate clln 



e beneath, 



Kinted, 1 in. or somewhat Jouger. Ai 
pan. S.Z. 1:10. B.M. 4666. F.M. 

10:7. Gn.M,p.7(l;54, p. 476. Mn. 7, 
■"■ "* iS escaped from 



Patilownia imptrialii in southern 
California reaches a height of 40 ft. 
in 25 years, with a spread nearly as 
great. When in full leaf it makes 



PAVONIA 

more florlferous, lasts three times as long, the blooms ron 
tlnulDg until the tree is In full leaf. It is out of leaf no 
more than half as long as Paulownia Is. It makes a 
dense shade as the Paulownia, has a prettier leaf and i 
more desirable in every way. The growth of the tw. 



on dead limbs 3 or 4 ft. long Is very unpleasing, a 
end of the oppermost branch— often a hard work to ac- 
'^'"P"'''- EBNBST BBAtTNTOH. 

r&VSTIA (Malabar name of P. Indica). BubiAteir. 
About 60 species of tropical shrubs and small trees 
closely allied to the brilliant lioraa but (ar less showy, 
the fls. smaller, and the clusters looser; also they have 
a much more conspicuous style, which is often thrust 
out of the flower an Inch or so. The fls. are white or 
greenish, saiver-shaped, 4-lobed (rarely B.lobed), and 
borne in tHchotomoua corymbs, containing as many as 
30 fis., which al best may be 1 In. long and H iu. across. 
Pavettas generally have membranaceous Ivs., while 
those of liora are leathery. In Pavetta the style Is 
longer and spindle-shaped at the top; In liora tbe style 
generally has 2 short branches at the top. Other generic 
characters of Pavetta are; calyx. lobes short or long: 
stamens 4 or 5, barely exerted: disk tumid, fleshy; 
ovary 2-locular; drupe 2-atoned. 



BorMnloa, Hort. Foliage plant with unknown fls 
position In this genus is a mere guess. Lvs. about 
long, oblong. acuminate, rounded at the base, w 
aalmon-red mi.lrib, mottled with light green on a 
green ground. Bourbon Island. Lowe 5. 


lis 

lark 


AA, Foliagt nal variegated. 

late, glabrous : calyi.teeth brislle.shaped, thrice as long 
aa tbecalyi-tube; Ss. white. Natal. 


P. Cifra. Hsw. & Snnd. Lvs. obovste. aim 
broug: cnli.-teethtwiceMlongasthelube; Hs 
B.M. SSW.-i'. Indioi. Linn, tilabroiu lo 
virylnc (reatlj In ihspe: rslTi-terth much Bh 


'whiU* ^ 


da- 



a light deep loam, and In a sheltered 
position. Prop, by seeds sown in spring or by root- 
cuttings, and by greenwood cuttings under glass ; it 
may be grown also from leaf.cuttingB; the young unfold. 
ing lvs. when about 1 in. long are cut otT close to the 
alems and Inserted in sand under a hand-glass In tbe 
propagating house. Two species In China and Japan; a 
third one with evergreen foliage is reported by Dr. 
Henry from South (^hina and pronounced one of tbe 
most magnificent flowering trees. Trees with stout 
spreading branches: Qs. In terminal panicles; calyi 
campanulale. .'i-lobed; corolla with long, slightly curveil 
tube, and spreading, oblique Q.lobed limb; stamens 4: 
fr. a '.i-eelled capsule, loculicldally debiacent, with nu. 
morouB small winged seeds. 

imperlUIa, Sieb. & Zucc. ( P. fomenfi 
1654. Tree, to 40 ft., with stout spi 
forming a round bead: Ivs.ratherlong 

pubescent above, tomt 
vigorous shoots even 1 
fragrant, pale violet, 1 



B.R.3;l»«. 
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PATIA. Included with ^itiilvt. 

PAV61TIA (J. Pavon, joint author of Ruli and Pavon's 
?lora Peruviana et Chllensis; died IS44). Malrdrnr, 
\bout 60 species of tropical herbs or shrubs, tomenlose. 
lispid or glabrescent: Ivs. often angled or lobed; Os. of 

It the tips of uie branches: bractlcts &-manv. distinct 
>rmore or leas connate; calyi 5-cut or S-loothcd; pel- 

runcate below the apex or S-deotate: ovary S-loculed, 



Tbe Jacaranda i 



1«U. PavoDla iutsrmadla V- 
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red bnetleU, which t,n lineaT, erect, hklry, nhurled, and 
neuly 2 In. Iodk. Within the cup-ahsped Kronp ot bract- 
lets lien a MrtrTdge-sh^ied mae of dull brown, tfghtlr 
rolled petals. FVoni the body ot petslg protrudes the 
■taminal colnmn, which may be 3 m. long and bears nn- 
merons violet-blue aothera. 
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The Ulastntlon (bow* u 



D {Lea Plaotea Potagferes) is as 



VIlmoriDB c 

A. The Pearound (imooth). 
B. Plant climbing, 
c. Seed white, 
cc. Seed green. 
BB. Plant halt-dwarf. 
C. Seed white, 
cc. Seed green. 
BBB. Plant dwarf. 

c. Seed white, 
cc. Seed icreen. 
**. The Pea wrinkled (divisions as above). 
The Chinese gardeners about New York elty grow a 
Pea which Is described ae follows by the writer In Bull. 
67, Cornell Eip. Sta.: "The Pea IGa-lon-ote) of tha 
Chinese gardens behaves like a little improved or per- 
haps ancient type ot the common Pea. It is the same 
species as ours. It difTern chieSy In haviug Bomewhet 
knotty or constricted poda, aa shown in the iUuatrallon 
IPig. 1659). The pods 'shell' very hard, and there is a 

1 are variable 
lly turn dark in cooking. Id 
id excellent, but they do not 

obtained from the New York 
iied. In color, the Peas run from nearly 



xlde. 



The Peas are 



Chinam 
white tc 



. Tbo 



IS much earlier pickings than the light ones. Id 
one instance the seeds wore sorted into three grades— 
light, medium tight, and dark bronn — and all were 
planted in asndy soil on the 201h ot April. On the Blh 
ot July the dark-needed plot gave a good picking, while 
the light-BBeded, and even the medium plota produced 
much taller plants and very few of the puds had begun 
to All. The dark- and raedium-aeeded plots produced 
plants with colored flowers — the standard being rore- 
purple and the keel block-purple snd aplaabed. The 
ligbt-colored seeds, on the other hand, gavepure while 
flowers, larger leaves and broader pods. These tacts 
are Interesting in connection with the evolution ot the 
garden Pea and its relallonahlp to the red-flowered fleld 



former and broad in the latter, 

P. intermtdia, St. Hil.. Fig, 16^, is a BrailUan plant 
int. by the C. S. Dept. of Agric. for economic reasons. 
Its bractlels are Intermediate In breadth between the 
two genera Pavonia and Goethea. 

nnltllUn, A. St. Hil. (P. W\oH. E. Morr.|. Robast. 
pmbably shrubby, usually with a simple stem : Ivi. alter- 
nate, 5-10 in. X \\4-2 In., oho vale -lanceolate, serrulate; 
fls; In a short, terminal corymb. Braiil, B,U. 639S. F. 
H. 1877:276. w.H. 
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3 Papaya. 



PEA. The garden Pea la the most Important member 
of the genus PIsam (which see). It la native to Europe, 
bat haa been cultivated from before the Christian en 
(or the rich seeds. The Held or stock Pea differs little 
from the garden Pea except In its violet rather than 
while flowers and Ita small gray aeeils. There are 
many varieties and several well-marked races ot garden 
Peas. Whilst Peas are grown mostly for their seeds, 
there is a race In wblch the thick, soft green pods, with 
the inclosed seeds, are eaten. The common or shelling 
Pea* may be separated into two classes on the character 
of the seed ilselt.— those with smooth seeds and those 
with wrinkled seeds. The latter are the richer, but (hev 
■re more likely to decay in wet, cold ground, and there- 
fore are not so well adapted to very early planting. Peaa 
nwy also be etasaifled aa climbing, half-dwarf or Khow- 
iog a tendency to climb and doing best when support Is 
prorlded, and dwarf or those not requiring support. 
Again, the varieties may be classified as to geaaon.— 
early, second -early, and late; examples o( these claases 
•TV ihown in the pictures. 1656, I6b7. l&'iS, respectively. 



InQuenced by soil and other local conditions. There- 
fore, many of the varieties are only minor strains of 
some leading type, and are not distinct enongh to b* 



recogDiied by printed descriptions. ' 
tbe confusion in vuietles of Peu, particulnly la tbe 
dwarf or extra-early types. The VBrletal name" are 
maay. In 1S89 (Annals Uort.) American dealers cata- 

1. Ptat far tht Scmt Oarden. — Oreen Peas are at 
Iheir test when perfectly fresh, and should come to the 
table within G or G hours from the vine. Those bought 
In the market can rarely he served until 24-^8 hours 
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after picking, when they necessarily have lost much of 
tbelr good quality. It is, therefore, a great advaatage 
to have a home-grown supply. Thongh they are of 
easy culture, it la not always feasible to give tbeni a 
place in one's own garden, because tbey require eonaid. 
erabie space, 1-2 yards of row being neco^iaary to produce 
a single "portion," and It Is rare tliat mure than 2 or 3 
pickings can bo made from the same rineii. Peas need 
a rich, friable soil, but an orer-supply of nitrogen or 
the use of coarse and trenb manure will result in a rank 
growth of vines, with few pods and Peas of inferior 
quality. The best manurial condition Cor Peas Is found 
where a heavy dressing of fertiUter has been applied 
the previous year. It such a soil is not aTailablei the 
appllcallan of 3-6 bushels ol well-rott<^ suble manure. 
or, in place of this, about one-half bushel of wood ashes. 
3 or 4 ponndB of salt and 5-10 pounds of ground bone 
or other commercial fertilizer to the square rod, and 
well worked into the surface soil Just before planting, 
will f^ve good results. Most of the cultivation for . 
Peas should be done before they are planted, and it 
la more important tor this crop than for most that the 
ground Bbould be well worked and made as triable as 
possible before tbe seed Is sown. While Pea vines will 
be killed by a hard treeie, they wilt endure a slight 
frost with but little Injury, and thrive best In a cool, 
damp soil and atmosphere. It is, therefore, desirable 
to plant as early in the spring as the soil can be worked. 
The writer likes beat to plant In double rows about li 
inehes apart, with the distance between the pairs about 
equal to tbe height to which tbe variety grows. If the 
soil is sandy and welt drained, form a trench 4-t) inches 
deep and drop I0'2I) seeds (o the toot according as the 
variety is a tall- or dwarf-growing one, and cover about 
an inch deep, gradually Blling the trench as the plants 
grow. In proportion as the soil is hcnvier anil less 
porous and well-drained the trrnch nhoutd be shalloner 
until, on tenacioun clay soils, the seed should be wilhiu 

All the garden varieties, If planted in the way aug- 
ges1i-d, will give  fair return without trellis Ing, but 
thote growing over 2 tect high will do betl.T if sup- 
ported. Tliere Is nothing better tor thia purpoae tlnin 
bruah, but this is not always availuhle. and the vines 
can bo well supported by ilrlving atsken 2-4 iiielici 



vines grow Inclosing their tops between wires or wool 
twine stretched opposite each other on either aide of 
ete stakes. 

Anything mora than mere surface tillage Is apt to do 
the Pea crop more harm than good, but any crust 
formed after rain abonld be broken up, and the vines 
will be greatly benefited by frequent stirring of the sur- 

2. Peai for Marlcel. -This sbove notes will suggest 
the beat methods of culture for market, and profit will 
depend largely upon the selection ot varieties suited to 
the needs of the trade, and the use of pure and well' 
grown seed. 

3. Prai for Cnnnhig.-Tbe quantity ot Peas canned, 
and the popularity ot such goods, has been largely In- 
Creased by the use of the machines known as viners. 
In the uae of which the vines are cut when the green 
Peas are In the best condition for use, and fed laU> the 
luBchine, which by a system of revolving beaters and 
cylinders separates the green Peaa as esectually as a 
threshing machine does those which are ripe and dry. 
As the vines will begin to heat and spoil within a tew 
hours after cutting, it l>ecorDea essential to get them 
through the viner and the Peaa into the cans the same 
day they are gathered, and the canned Peas coma to the 
table fresher and better in quality than from most of 
the pods obtainable in market. When grown for can- 
ning or for seed. Peas are uanally sown broadcast or 
with grain drills and no farther cultnre given, though 
the crop Is Improved by a judicious uae ot the roller 

" ' a weeding harrow Just after tbe plants 

nd the Grmeing ot S«d.— There are 
few vegetables In regard to which there Is greater dif- 
ference in tastes as to desirable qualities. To some 
people tenderness Is the moat essential quality ; to 
others sweetness, while still otiiera care most for a rich 
flavor and marrow-like texture. Varieties have been d»- 
veloped to meet all these wants, as well aa those vary- 
ing In growth from 6 inches to 6 feet In height and of 
great diversity In the size, form and color of the pods. 
Id this vegetable the quality and purity of the seed 
used la of great importance, for every "meas'ot Peaa 
consists of the product of many seeds, and as the pods 
are bo near alike that It is impracticable to separate them 
in gathering, the product of a single interior seed may 
injure the entire picking. Again, Peas grown tor seed 
return a very small fold, very rarely as much as 20 and 
more often less than 5 times tbe seed planted ; so that it 
Is Impracticable tor the seedsman to offer his customers 
seed grown direct from the seed ot individually selected 
plants, as can readily be done in the case of tomato, 



after sowi 
are up. 
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• other vegetables,' which give a larger seed 
•be most that can he done is tousethegreateat 
Lcep the varieties pure and of high quality by 
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ElsDter more dependent upon the ability and honesty of 
is seedsman. 

Some of the most distinct types of the hundreds of 
yarieties of garden Peas are: 

(1) The earliest kinds, such as Alaska and First and 
Best, which produce early-maturing, comparatively 
small pods filled with Peas of rather low quality, on 
vines about 2 feet high. 

(2) A long list of dwarf -growing sorts like American 
Wonder (Fig. 1656) and Premium Gem, which produce 
small- or medium-sized pods generally crowded with 
Peas of fine quality on vines ranging from 6-18 inches 
in height. 

(3) A large class like Strategem and Heroine, which 

froduce ver}' large pods containing large, rich-flavored 
eas on thick, heavy vines growing 18-30 inches high. 

(4) Lastly, there are the taller growing sorts, like 
Telephone and Champion of England (Fig. 1658), which 
yield large crops of large- or medium-sized pods on vines 
growing from 4-6 feet high. 

In addition to the above-named sorts grown exclu- 
sively for use as green Peas, there are a number of kinds 
with hardy, vigorous, tall-growing and usually branched 
vines which produce in g^eat abundance smooth, hard 
Peas which are used when ripe for split Peas or other 
form of "soup stocks" or for stock-feeding; though 
some of them, like the Marrowfats and the "Turkey " or 
Fk^nch Canner, are quite extensively used for canning, 
most of the celebrated Petit Pols of France being put 
ap from the last-named variety. In field culture for 
stock the ground should be made ready in the fall and 
the surface simply "fined" with a cultivator, disk or 
gang plow in the spring. As early as the surface can 
be got into good condition sow broadcast, carefully cov- 
ering with a gang plow or disk harrow, from IK to 3 
bushels of seed to the acre, according to the variety 
used; or they can be put in rows better with an ordi- 
nary grain drill, provided it be of a pattern with the 
feed so arranged that it will not crack the Peas, many 
a poor stand being due to the seed being injured by the 
drill. It is generally an advantage to roll after sowing, 
and in some cases a weeding harrow can be used to ad- 
vantage when the plants are an inch or two high. The 
crops should be harvested before the vines are so ripe 
that the Peas will waste by shelling, and it can be done 
by pea harvesters, which are attachments to ordinary 
mowing machines, or cut and "rolled " into windrows or 
bunches with a short scythe. They are easily threshed. 
The ordinary yield is from 20 to 50 bushels to the acre. 

W. W. Tbaoy. 

PEA. ByerUurting P.. Lathyrus laiifoUus. Glory P., 
CUanthuM Dampieri, Houry P., Pigeon P., Cajanus 
Indieu*. Boorfy P., PsoraUa, Bweot P., Lathyrus odo- 
ratus and Sweet Pea, 

PEACH. Plate XXVI. The Peach is essentially a lux- 
ury. Its cultivation Is attended with much risk. The 
areas in which it can be grown with success are scattered, 
particularly in the northern states. The Peach is tender 
to frost, and the liability of the buds and blossoms to 
injury constitute the greatest risk in the growing of the 
fruit. Strangely enough these risks of frost are greater 
in the South than in the North, because the buds are 
likely to be swollen by the "warm spells" of the south - 
em winter, and to be killed by sudden freezes. In the 
northeastern states the Peach areas are determined 
chiefly by mildness of winter temperature. They lie 
near large bodies of water, in which places the tempera- 
ture is considerably ameliorated. In close proximity to 
the seacoaat the winds are usually too strong to allow 
of the growing of Peaches, but some distance inland 
and on the margins of the Great Lakes and other inte- 
rior bodies of water, the fruit may be grown without dif- 
ficulty. While Peaches are grown over a very large 
range of country in the United States, still the great 
commercial regions are relatively few. One of these re- 
gions lies in proximity to the southernmost members of 
the Great Lakes, particularly along the southeastern 
part of Lake Ontario in New York and Canada, along 
the southern shore of Lake Erie and on the eastern 
shore of Lake Michigan. In this latter belt, known as 
the Michigan "fruit ^It," the Peach reaches its highest 
nortJiem limit in the eastern states, being grown with 



profit as far north as Grand Traverse, on the 44th parallel. 
Another large area begins near Long Island Sound, in 
Connecticut, and follows the seaboard as far south as 
the southern part of the Chesapeake peninsula and ex- 
tending approximately one hundred miles inland. In 
the southern Atlantic states there is another commer- 
cial Peach area, comprising the upper lands of Georgia, 
Alabama and adjacent states. Farther south than this, 
where the soil does not freeze to the depth of tlie roots, 
the root-knot disease, caused by a nematode worm, is so 
serious as often to interfere with the raising of the crop. 
In this southern part, also, the old-time varieties of 
Peaches do not thrive to perfection, but some of the 
Chinese types are now giving good satisfaction. Another 
large Peach-growing area lies in southern Illinois, extend- 
ing westward across Missouri and into Kansas. Eastern 
Texas has also developed a large commercial peach-grow- 
ing business. Part of western Colorado is now becoming 
known as a peach country. Nearly the whole of Cali- 
fornia, except the mountains, is admirably adapted to 
the Peach, and the fruit is grown there on a large basis. 
There are isolated places all over the United States in 
which Peach growing is profitable, but the above outline 
designates the areas of largest commercial importance 
at the present time. 

In regions that are too cold for the normal develop- 
ment of the Peach, the tree may be grown with some 
satisfaction by laying it down in winter. For this pur- 
pose the tree Is usually trained with a thin or rather flat 
top 80 that it will lie upon the ground when the tree 
is bent over. When the tree is to be laid down, earth 
is dug away from the roots on one side, the ball of 
earth which holds the roots is loosened somewhat, and 
the tree is bent over until it reaches nearly or quite the 
level of the ground. It may remain in this position 
without covering, being protected by its proximity to 
the earth and by the snow which drifts into the top ; or 
sometimes the tree Is covered with litter or even with 
earth, — If with litter, care must be taken that mice do 
not nest therein and gnaw the trees. 

Although the Peach has many forms. It is all one spe- 
cies, Prtinu9 Persica. See Prunus, It is probably na- 
tive to China, but It has been In cultivation from the 
earliest times, and it came Into Europe by way of Per- 
sia, whence the name Perstca, and also Peach. From 
this Persian-European source have come the common 
Peaches of the United States. These Peaches do not 
thrive well In the extreme south, however. In more re- 
cent years Introductions have been made directly from 
China, and these types, of which the Honey (Fig. 1661) 
is the chief example, thrive well in the far south. Still 
another type of Peach, which is hardy and productive 
in the South, is the Indian type sometimes called the 
"native peach." This is probably derived from the 
Peaches which the early Spaniards brought Into North 
America. It has run wild over a wide range of country 
In the South. As early as 1812 the botanist Nuttall 
found Peaches growing wild as far west as Arkansas. 
Still another type of Peach is the Peen-to, or the fiat 
Peach of China. This Is adapted only to the extreme 
southern part of the country, thriving well In the north- 
em part of the citrous belt. It Is much too early-bloom- 
Ing for even the middle south. It Is a very early Peach, 
much flattened endwise, so that it has the shape of a 
very flat apple. (Fig. 1660.) It has been described as a 
distinct species, Prunus platyearpa^ but there is every 
reason to believe that it is only a modified form of the 
ordinary Peach species. Price ( Bulletin 39, Texas Ex- 
periment Station) divides all Peaches which are known 
in North America into five general groups : ( 1 ) The 
Peen-to or flat Peach race, comprising the variety known 
as the Peen-to (Fig. 1660), and also the Angel and 
Waldo; (2) the South China race, with oval, long-pointed 
fruit with deep suture near the base, represented by 
the Honey (Fig. 1661); (3) the Spanish or Indian race, 
with very late, yellow, firm, often streaked fruit, repre- 
sented by various southern varieties, as the Cabler (Fig. 
1662), Columbia, Galveston, Lulu, Texas and Victoria; 
(4) the North China race, with large, mostly cling or 
seml-cling fruit and very large, fiat leaves, represented 
by the Chinese Cling, Elberta (Fig. 1663), Mamie Ross, 
Smock and Thurber ; (5) the Persian race. Including 
the common varieties of the mid-country and the North, 
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u Crawford (Pig. 1004), Oldmiion, SbIwst, and the 
like. The vuletieB ot PenebeB nre maD]', ulthuugh ItiBB 
numerous tbui tbose of apples. An iDventory of 73 
utalogueii ot American nurBerymen, Id 1900, showed 
291 varieties on the market. 

The Peach Ib a show; tree n-hen In bloom. There are 
double -Oonrered yaileties (FIr. 1065), which are as 



16M. P«en-to Puch (X H)- 

handsome as the dwarf flowering almond, and they are 
more showy becanae of tbe ^eater size of the tree. 
These dooble - flowered varietica have never become 
popular, however, owing to risks of winter iolury and 
spring frosts, depredation of borers, and the aliort sea- 
son in which they remain in bloom. The flowers of the 
Peach are naturally variable in both sUe aud color. 
Peach-growora are aware that there are small-flowered 
and large - flowered varieties. The character of tbe 
flower 1b as characleristio of the variety as size or color 
ot fruit is. Fig. 1666 shows two extremes. The Craw- 
fords are small-flowered ; the Alexander and Amaden 
■re large flowered, 

Propagatioti.—Tiie Peach Is always propagated by 
means of seeds. The flrst year the aeedllngs are 
budded lo tbe desired variety. Tbe seed la planted on 
the first opening of spring in rows far enougn apart to 
allow of horse tlUago, aud the seeds are dropped every 
G to 8 inches In the row. These aeeds should have been 
kept moist during the winter. Usually they are piled 
out of doorB, being miied with sand or grsvel, and al- 
lowed to freese. The shells are then soft when plant- 
ing time arrtvea and many of tbe pits will be split. 
Then It will not be necesBary to crack the pits. In the 
northern states the trees will be ready for budding In 
August and early September. The buds are set close to 
the surface of the ground, and they do not start until 
the following spring. The year succeeding tbe bud- 
diug, the bud should make a tree 3 to 8 feet In height, 
and at tbe end of that season it is ready for sale; that 

In the southern states. Peach seedlings may be lareo 
enough to bud in Juno or early July of the year In 
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oslabllHhed In popular favor in the North. They are 
very likely to be injured by the first winter, since the 
trees are not so well matured, as a rule, as the one-year- 
old trees grown In (he North If however they with 
stand the llMt winter tl ey sho ild make as { 
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It may l>e more juicy. The soil in the great Peacb see- 
tions ot Hichlgan and the North Allantlo region U light 
end loose. On heavy lands the Peach is likely to grow 
(oo late in the fall and to make too much wood. Tie 
fruit Is usually somewhat lower in color and t«DdB to 
be later in ripening. Tbe low color may be corrected, 
however, by planting the trees far apart, and by prun- 
ing to open tops to admit the sun. 

Since the Peach blooms very early and the flowers 
are liable to be killed by late spring IVostB, it Is Import- 
ant that the site on which the orchard is planted 
should either be relatively free from late spring troBIs 
or such as to retard the bloom. In proiimily to large 
bodies of water, tate spring frosts are less likely to 
""" ~ and the tree blooms relatively late because the 
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warm up so quickly in tbe spring. This Is particularly 
true along such large bodies of water as tbe Oreat 
Lakes. In interior places it Is well to choose anorthem 
slope or other backward aile. on which place tbe trees 
are retarded in bloom. In warm exposures tn cities 
PeschcB are very likely to be caught by late spring 
frosts because they bloom too early. It is nsually better 
In such coses to plant the trees on the north side of a 
building. 

Peach trees are always set when not mora than one 
year from the bud. The distance apart varies with dit- 
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ferent soila, different parts of the country and with dif- 
ferent growers. The Btandard and maximum distance 
is twenty feet apart each way. If trees are planted at 
this distance, they may be tilled with ease, andbeading- 
iQ may not be necessary. Many growers, however, plant 
closer than this with excellent reaults. By giving extra 
good tillage and fertilizing they force trees to bear young, 
and by tbe time the trees begin to crowd the orchard 
has paid tor itself, and some ot the trees (nay be re- 
moved. Whilst this practice may be advised In special 
cases the case depending on the energy and ability ot 
tbe owner, it is not to be advised for general purposes. 
Till ng and /"irtiiieiHij.- Having selected his land 
the Peach-grower must look with the greatest care to 
tbe cultivation and fertiliilng of the orchard. Peacb 
orchards should not he cropped after the third year; and 
If they are planted on sandy lands, and particularly if 
set less than 20 feet apart, they should not be cropped 
from the time they are set. Very frequent stirring ot 
the surface soil from May until August, and thereafter, 
perhaps a green crop which shall bo plowed under the 
I eit spnuK. Ih the best general plan of tillage. Never 
seed down a Peach orchard nor sow it to grain. If there 
Is any fruit that ehould never be neglected. It is the 



my soil, providing'the climate and si'e are congeniul. 
The best Peach land, however, is that whiiih is liebt and 
sandy. On such lands the Peach develops its highest 
color and its richest flavor, although on heavier lands 



with it. and why so many of .. . . 

debts and dtscoumgenient. But It is easy to produi 
overgrowth on strong lands. The trees grow to  i 
size during the flrst few years, their tops are (u 
heavy leaves and the foliage holds very late in the 
These trees generally bear tardily and in some i 
tliey are not productive. They run to 
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It Is too Btroag for the Pe«ch. The second trouble nxtty 
be the too free use of baiu niouurea or other ultrogbnouB 
fenilliers, or too Ule tillage in the fftll. 

The kej^ote to the proper (ertUliinK of Peach 
orehards Is liberal use of potash and phosphoric acid 
aod Bparing use of nitrogen. Ashes, mnrlate of potash, 
bone fertllUeni,- these aitt some of the best fertilisers 
for Peach trees. Tillage, witb green manure crops at 
the end of the season, can be relied upon to fomlBh the 
nitrogen in moat instancee; and It is e 
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Chesapeake peDlusula (Fig. 166S) and in the MIchlKan 
Peach belt (Fig. 1669). It will be ob.^erred, also, that 
the pictures ahow trees with short trucks and forking 
branches. It is a prevalent opinion that auch treen are 
more likely to split with loads of fruit than those which 



es do not atart oti from the trunk at exactly the 
leighl, thus making a true fork or Y. With thla 
tloD. the crotch; trees are no more likely to split 
le others, while tbey allow of a much better form 



e high-topped trseH often appear to carry 



a load of fruit with 
branches of tbe otlier style of trnlnlng. This danger 
of hreaklng la greatly lusaened If tbe fruit la properly 
thinned. The low trunk permits a mo 
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o be an advantage. One 



a often surprised 
 Peach abould 



t the thlnneaa of top _ 
Michigan and Delaware. In such t. 
color better, and It Is reasonable to expect icas irouuie 

Yet there is much to be said for tbe bigh-topped trees. 
They are more eauy to till and It la quite as easy to pick 
iheir fruit; and there Is less tendency to make long and 
Hprawling brancbea as a result of careless pruning. On 
rich lands. It Is prrbaps the belter method^ And h — 
is the chief reason for heading-back In the North 
the necesiilty of checking the growth and keeping 
tree within bounds when It Is growing In a strong si 
Whether one shall head-In bis trees or not, thereto 

ll la generally unnecesaary, but It may be a good pr 
lice when trees make an over-eiuberant growth. T 
headlng-in Is usually done In the winter, from a tb 
In half the annual growth being removed. 

topp«d tree. Tlie best growers usually give much att 
tion to cutting out (be small unproiltabic wood from 
center of the tree (compare figs. 1670. 1C71). This lal 
may be greatly increased if heading-ln is pranticpd, 
not persistently thinned of the inner growths, headed 
trees tend to produce fruits of lighter color and of laier 
ripening- Many orchards have suffered from twlg- 
bllght tn these central abootn. 

The pruning may be made a thinning proceHa. The 
trull of the I'each is home on the wood of the prerious 
year. The Ppach makes Irue flower-buds, -tbost- con- 
taining no [eaves. Two flower-bods are home logelber 



ilther Bide of a slender leaf -bud. These bnda show 
plainly as early as August, and usually still earlier. At 
.. ....... ujgyojaj ije distinguished by the triple leaves 

- - '- - lnFlg.1672. Whan the 
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of years. Peaches which overgrow are likely U 
suffer in winter. 
Pruning Peaek TWai.-Themethoda of pruning Peach 

mologist. 



. , ding 

inas wiiu more horltontal branches; 
or heading-back tbe annual growth, 
three methods has ardent advocates and 
a probable that each system haa distinct 
merits for particular oases. The nature and fertility of 
the soli are often the dominating factors In tbeee oppos- 
ing methods. A system of pruning which flta tbe slow 
growth and bard wood of sandy noila may not be adapted 
lo the rapid growth and heavier tops of trees on strong 
soils. Fig. 16<i7 shows what Is believed to be, in gen- 
eral, the best method of pruning Peach trees on sandy 
or what may be called Peach soils. It Is the natural 
method. The tree la allowed to spread Ha top at will, 
with no heading-ln. The foliage is comparatively light 
and does not place great weight upon the brancbea, and 

heavy landa. This method of allowing 
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ivea have fallen, the twin fruit-buds, with tl 



bud D 



appear! 



> leaf- 

wn in 



Fig- 1673. Not always do the two buds develop: 
them may !» aborted or Injured so that a single bower- 
bud and a leaf-bud stand together. These flower-buds 
are borne on both tbe strong terminal shoots and on 
the weak growths In tbe Interior of the tree top. The 
Interior of the top are for the most part 
(luuri lueiBiure It Is good practice to remove the weak 
ahoota on the Inaide of the top, thereby thinning the 
fruit and allowing tbe energy of the tree to go to the 
development of tbe fruit nearer the outnide. Any sya- 
...1 of pruning, therefore, which removes the annual 
growth thins the fruit. Heading-back the tree also may 
be a thinning process. The frult-biida are borne some 
diatance Iwlow the tips of the bhoots, however, and nn- 

1 the heodlng-ln proceas la somewhat severe, there la 

le result, in thinning the fruit. 
ThittHing Iht J'rHii.— There Is very general neglect 
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lit. It s 



Peaches should stand closer on the asms branch than 
five or ail Inebea. No work of the orchard pays better 
his thinning, either In the price which the remain- 
ing produce brings in the market or In the vital energy 
which is saved Co the tree. Peach trees that are regu- 
larly thinned should bear every year, barring injuries 
from winter or spring frosts. Urowers aeem to forgrl 
that thla fruit must all be picked sooner or later, and 
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that the work Is more easily done In June or July than 
in September. The thinning should be delayed until 
the fruit is the siie of the end of one's thumb, (or 
by tbls time the "June drop" haa occurred, and tbe 



Peaches can be readily Keen and haodled. Tbe truit 
from well-tbioned trees usually Bella lor twice on much 
■H that from overlnaded trees, and the vigor of the 
trees is conserved at the same time; and the grower 
has the gatisfaclion of selling a superior product. 
There are two rules fur tho workman to observe in the 
thinning of fruit: (1) removal of Injured or inferior 
fruits; (2) allow no two fruits to stand closer logethur 
than the distance which has been decided on — say about 

Markelitig , — it growers are negligent in thinning the 
fruit, they are too often positively careless in marketing 
it. Even in years of low prices, honestly and tastefully 
packed truit brings good prices. The handsome boies 
of California Peaches, cantainiuK 60 wrapped fruits, will 
sell readily for 92 to $4, whilst home-grown fruit sells 
for 25 lo 75 cents a half bushel ; and yet the latter may 
be the better by the time it reaches the consumer. 

There are several faults nith common methods of 
handling Peaches. The packages are too large. The 
fruit is not graded and selected: in fact. It is not well 
grown. There are often no wooden covers on tbe bas- 
keta, and, as a consc^iuence. that part of the paeka^^e 
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wblch should look the best is asually the most Jam 
and cmsbed. In observing tbu nmrketn, one Qnds 
mille half the packages are not full when they re 
tbe salesman. The Peach is h dessert fruit and shr 
command a fancy price. Therefore, it should be packed 
in dainty baskets, and tho packages should be sold with 
the fruit. Peaches in bushel baskets Is a contradiction 
of Ideals: the bushel package is for apples, potatoes, 

ri New Jersey and Michigan the staple Peach pack- 
■Kc has been the tall, wide-topped banket. Of lute yearn, 
however, different forms of tbe Climax basket |Fig. I6T4| 
havecometobe popular, and insome parts of tbecountrj- 
they are nsed exclusively. The fruit always should be 
packed after it Is picked, the liest grade being carefully 
placed in the packages by hand. 

Intecta. —Tixe two most serious insect enemies of tho 
Peach are tbe borer and curculio. The borer usually 
works in the crown of the tree near the surface of the 
ground. The borer itself is the larva of a wasp-like 
moth. It is an annual Insect, completing its life-cycle 
within a twelvemonth. Tbe eggs are laid In sunmier. 
By October, in most parts of (he country, tho larva 
is large enough to be detected. In September or Octo- 
ber, therefore, it Is well to grub tbe trees. The earth 
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la removed from the crown with a hoe or strong iron 
trowel, and whenever a hole is discovered In Uie bark 
or gum Is exuding, the bark is cut away with a knife 
until the grub is discovered. Not all the grubs can 
be detected at any one grubbing. It is well to go over 
the trees again the following May or June, to catch the 
large grubs before they pupate. The grubbing of trees 
may seem like a laborious operation, but it is not ex- 
pensive if done frequently and thoroughly. It does not 
compare with pruning in cost or labor. It la the only 
sure and satisfactory way to avoid injury by borers. 

The curculio attacks the fruit. Soon after the blos- 
soms fall the small weevil or beetle, which resembles 
a pea-bug, lays its eg ' 



— from two to four weeks— depending on the location 
and the season. The Insect Is more or less dormant in 
the cool of tbe morning and will drop when the tree 
is jarred, and this allows the peach-grower a chance of 
catching it. A large sheet, covering the spread of the 
top, is laid under the tree and the tree Is jarred quickly 
two or three times, when the curculio falls, and it Is then 
picked from the sheet. There are various apparatus for 
catching theeureulio, alt working on the above principle. 
One of the best of these is a 2-wheeled rtg, something 
like a wbeelbarrow, which carries a large canvas or 
moslln hopper. There Is an opening in the hopper op- 
posite the operator, to allow the hopper to be wheeleil 
under the tree so that the trunk may stand near the 
middle of the machine. When the machine is In place, 
tbe operator gives the tree two or three quick thumps, 
and the Insects drop. Usually, there Is a tin or ilnc 
receptacle at the apex of the hopper into which insects 
may be shaken. This bugging operation la begun early 
in tho morning, usually by five o'clock. The flrat explo- 
ration with tlie bugging. machine Is made within a week 
after the blossoms fall. If insects are found the opera- 
tion Is continued. If the Insects are very abundant the 
bugging win need lo be done every morning; but if tliey 
are not abundant it may be necessary lo go over the 
plantation only two or three times a week. The bugging 
la continued as long as the Insects are found in suffi- 
cient quantity to do much damage. Two or three week' 
will usually cover tbe egg. laying season; but sometimes 
tbe catching must bo continued even longer than tbln. 
This bugging is a laborious operation, but It is the only 
sure method of combating the curculio. The work can 
be made much more easy and expeditious It the ground 
is hard and Bim, to allow the machines to be wheeled 
readily. It la well, therefore, to till the orchard as early 
as possible, and if the ground Is very soft to go over it 
with a slicker or other compacting implement Just bo- 
fore the bugging operation begins. After the curculio 
catching Is done, one may begin the thinning of the 
fmlt. Alt Peaches which give evidence of having lieen 
attacked by the curculio are then picked; this Is an Im- 
portant means of keeping the pest in check. 

Diitatti.-The Peach is subject to many Insidious 
and inexpllcahte diseases. Of these the worst is yel- 
lows. The yellows is a di.qtinet disease. It Is not a 
condition. It attacks Peach tntve of alt ages and In all 
condilions of vigor, seeming to have a preference for 
those that are thrifty. Ii is incurable, and its termi- 
nation la always tatal. It Is communicable from tree ti> 
tree. The means of communication is unknown, but i1 
is not spread through the soil, it probably does not 
originate In the roots. It is evidently not conveycil 
from flower to flower, and It Is probably not transferrvil 
by means of pruning tools. It may be dlssemlnateil 
by buds, even hy those from branches Ibat do not yet 
show signs ot the disease. The one unmistakable 
symptom of yellowa Is the red-spotted character of (be 
fniit. The flesh Is commonly marked by red lines or 
splashes beneath the spoU. These Peaches generally 
ripen prematurely, and In the second year tbev are 
usually smaller and often more fusiy than the normal 
fruit. The second symptom to appear-or the flrst in 
treesnot in fruit-Is the "tip" growth (Pig. 1675). Thin 
is a short growth starting from the upper or lirmlnal 

by narrow stiff yeltnwiah small leaves whioh stand at 
nearly right angles to the sboot. Sometimes these tips 
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appear late Id aulumii, aftpr Ibe IrHvea have fallen, or 

In Mpring before nonaal growlh begins. They are ofU.-ii 

flrst Been upon the enda of waCersprouts. This "tip" 

invwtb ia BonietUiiei Ultle pronoanced. and then only a 

practiced eve will detect 

it. The third mark of 

the dineaae U the puali- 

Idk out of slender Htiff- 

J leaved yellowish shoutH 

S _ from the body o( lliu 

large limbs (Fig. IGKt. 
In pronounced cases, or 
when the tree Is about 
to die, these shoots may 
branch Into close bunchy 
tufts. These symp- 



wbolly absent I 



this 



proves fatal. The cause I 

tu eitermlnate the (reea as soon as the dUcane a| 

The leaf curl has been the subject of more c 

■moufcst Peach-Krowers during the past fevr yeai 

any other disease, except the yellom. It has a d 



enced grcntly by the season, allhougb It Is rarely wholly 
absent. A moderate attack does not perceptibly injure 
trees in full vigor. In many cases, however, the 
larger part of the leaves fall from the tree In June, and 
the fruit, deprived of nourlabment, may also fall. Leaf 
curl, the curculio and lack of pollination are the chief 
'June drop" of Peaches. The leaves 






ered, early in the season, and 
,ted that  
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Id Its flnat stage, the yellows Is marked by small and 
■lender growth of all new wood, small, narrow, yellow 
or reddish foliage, and occasionally by a great pro- 
fusion of slender and branchy growths In the ceuter of 
the tree. 'As a rule, yellows trees die In five or six 
years from the first visible attack, sometimes sooner. 
The yellow and stunted condition following neglect or 
the work of borers— both of the common borer and the 
pin-hole borer— is often mistaken for yellows. Ei- 
(ennlnatlon of all affected trees— root and branch— la 
the ODly method of iceeping the disease at bay. This 
work shonld be done vigorously and thoroughly. The 
entire eommnnlly should unite. Trees may be set In 
the places from which the diseased trees are removed, 
without fear of contamination. The cause of the disease 
la wholly unknown. Almost every aHcrlbed cause has 
been disproved upon careful investigation. Even when 
the canse shall have been discovered, the remedy will 

Ebably remain the same- rilemil nation. The dleease 
DO nnlform preference tor varieties, soils, climate. 
Dor methods of propagation or cultivation. No fertlliia- 
Mon of the soil will care the diseaso or check Its spread. 
The disease sometimes attacks the almond, apricot, and 
Japanese plum. Yellows has been recognised for 
about a century. It is peculiar to North America, and 
Is generally distributed north of the Carollnas and east 
of the BUsnisBlppi. For more specific information on 
Peach yellows, consult the wrlllnKn of E. F. Smith, 
published by the U. K. Dept. of Agric. 

Rosette is a very serious disease of Peach trees in 
the southern states. eharacterlKed by dense rosettes 
or bunches of foliage on the yonng shootx. It aoon 



per sulfate, 2 pounds of quick -lime, and 60 gallons 
water. If the weather of April and early Hay Is warm 
and dry, this secnnd spraying will be unnecessary. For 
full account of Peach curl, see Neu-lon B. Pierce, Bull. 
20, Dlv. Veg. Phys. aud Path., U. y. Dept. Agric, 190O 
(PP- 204). 
~ Little Peach " is a recent disease which has appeared 
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1M9. View In a young Mkshlsan Paacb onliard. 

culty is quite unknown. By some it is thought to be 
due to a root fungus. Others have associated it with 
dry season", the lack of fertility in the soil, overbearing 
and other exhausting procesHSB. It has every appear- 
ance, however, of being a distinct disease. No remedy 
is yet known. Urowers are wlvised to pull out the trees 
and bum them as if they had yellows. Some growers 
think that they can overcome the disease partially or 
wholly by liberal applications of nitrogenous tertlilsera 
and by extra attention to tillage. All these questions, 
however, yet remain to be demonstrated. 

Fruit-rot and twlg-bllght, due to the fungus Mimilia 
/mcligttta, Is a serious disease of Peaches. The rot- 
ting of the early Peaches on the tree is too familiar (o 
BCrlptiun. but it is not generally known that 
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Very often these same trees that show the fruit-rot have 
the young growth blighted, as If attacked by something 
like pear-blight. This death of the shools Is due to the 
same fungus that causes the fruit to rot. The decayed 
Peaches sometimes dry up and hang on the tree, and he- 
come a prolific souree of Infection for the coming year. 
The^e mummified Peaches can be found in orchards all 
over the country, even. In many cases, a year following 
the attack. They are likely to be most abundant in the 
center of the top, and the fungus often kills the twigs that 
bear the diseased fruits. The same (ungus attacks Ihe 
cherry and plum. Prof. F. D. Chester, of the Delaware 
Experiment Station, found that the fungus sometimes 
destroys the flowers in spring, and this injury may 
pass for the effects of frost. He also found that thor- 
ough spraying with copper fungicides greatly reduced 
the injury. His advice fur the treatment of the dis- 
eu'c la as follows: (I) Gather and bum all mummified 
fruit. {'2) Early in the spring, before the fruit-buds 
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} «wsll, spray the trees with » solution <?on- 
uiiiiiiK 1 pound ot oopper sulfate to 25 kkUods of 
water. (3) As soon u the fruil-buda begin to swell. 
spraj' the trees with Bordeaux mixture or capper car- 
bonate. Follow this by tmolber spraylnK before the 
buds open. (4) Ah soon as the fruit shall have reached 
tull Biie, make a third application. TIiIh may be fol- 
lowed by two or three appiicatioiiB ot intervalK of five or 
"even daya during 11 " "'" ■- '  
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application. Thorough thumlng of the fruit is a. gooil 
preventive of the spread o( the rot. 

There are no up-to-date American booka on the Peach. 
Three works have been published: Fulton's "Peacli 
Cultnre.'ISTO, new edition, 1889; Rutter's "The Culture 
and Diseases of the Pear.h," Harrisburg, Pa., 1880; 
Willcoi's "Peach Culture," Bridgeton, N. J., 1880. 
There ace several excellent eiperimeot station bulletins 
on the Peach. See also, Fitz's "Southern Apple and 
Peach Cnlturlst." and Black's "Cultivation otthe Peach 
and the Pear on the Delaware and Chesapeake Peuin- 
»"!»■'' L. H. B. 

PsAOH CuuFDBK IN THE SocTH (Fig. IG7T|- — Pesches 
have been abundant In the southern states since the very 
earliest settlement, the so-called Spanish varieties be- 
ing first distributed by theearly settlers In Florida, and 
to this day, all through the South Atlantic states the old 
"Spanish Blood." or "Tinsley" Peach, Is spoken of as 
one of tbe choice fruits of the earth. From time to time 
all tlie Improved varlatios were scattered through the 
South by the more progresnlve hortlen!turi"ts and nur- 
serymen, and those and their seedlings were abundant 
on nearly every plantation. The South being strictly 
an agricultural country, there wan little chance for com- 
mercial Peach culture until along between 1870 and 187^, 
when the Introduction of a number of new extra-early 
varieties of the Alexander type, seedlings of Hale and 
Hivers, gave such brtgbt, showy Peaches the latter part 
of May and early June that attempt." were made to 
market them Ht a profit in our Northern cities. 

A lack of quick, through railway - express aerviee 
caused them to 1>e three and four days on the way, and 
usually to bo delivered in bad order. Occasional lots, 
arriving In fair to good condition and selling at from 
)12to920 per bushel convinced a few of the shippers that 
the extra-early Peaches ot the South were appreciated at 
the North, and persistent efforts were continued t« get 
tbem to market in sound eniidiiinn. Rvnry conceivable 



style of shipping package  
fruit placed between layers 
etc., and gent by express or 



lI. — paper-vrrapped 
1. excelsior, paper, 
,-Bnd sll brought 
bs.1 order." Only 
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and a sufficient quantity of Ice, with strong caster wheeU 
under them so they could be trundled in and out of freight 
cars, were utilized to bring Peaches north by Savannah 
and Charleston steamers; and by re.lcing on the steamers 
much of the early fruit came through in good order and 
sold at such satisfactory prices as to encourage the 



(ComiiaTe Ftc, 1070.) 

sending of the large midsummer Peaches to market in 
the same way, and the planting of moderate sited or- 
chards and the further experimenting with Beedling:< 
and varieties best suited to long shipments. 

The perfection of the refrigerator car tor fruit trans- 
portation, improved machinery for the cheap raanutar- 
ture of Ice, the consolidation ot various small raltnay 
lines into great through routes of tranaportation, and a 
full appreciation by tbeir managers of the Importance 
ot a successful Peach Industry, and last but not least, 
the originating of the Elberta Peach by Mr. Rumph, 
were the final factors in rapidly developing the great 
commercial Peach Industry in Oeorgia. and Ita smaller 
counterparts in S. C, Ala., Hiss., Ark. and Texas. 
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fully harvested and marketed. Profits were large, and 
being reported in the press many times greater than they 
really werf . stimulated much planting by those entirely 
infamiliar with fruit culture, and with no special lovo 
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of good, low-priced 
laoor were encouragements to extensive plantings. In 
nearly every state of the South, land in vast tracts 
suitable for Peach culture may be had at from f3 to 
$10 per acre, and labor from sun to sun at from 40 to 64 
cents per day. Along the Atlantic and Hulf coast, vary- 
ing from one to two hundred miles inland, most of the 
land being low and flat, early blooming, followed by 
spring frest, maken the Peach industry too uncertain to 
 profitable. The hill lands In w "  '■ 
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states, is really the Peach country of tl 
Valley and Marshall vilie, the great Peach rentera of 
(Georgia, though on tablelands about two hundred mlle^ 
from both ocean and Gulf, and at an elevation of a 
little over 500 feet, are not in what might strictly bo 
called the hill country, being Just below the sonthem 
edge at it. In this section of Qeorgia, most of the Peach 
urehards have boen planted on old cotton- land, much of 
which has been in cultivation a century or more, and 
while the surface-soil is worn and poor, down deep In 
the red clay soil underlying the G or 8 Inches of sandy, 
gray loam of the surface, tb6re must be a vast amount 
of fertility frem the way Peach trees grow when once 
started and a reasonable amount of culture ta given. 

A majority of the orchardists, who are eotton -planters 
as well, plant second- and -third-class yearling trees, or 
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eliie muall June-budded trees any time Iroin October to 
M»reh: opeolDK furrowB for tlie trees uid croBs-check- 
iDg the rova 18 to 22 (eet apart; later plowing tbls land 
and plaDtiuff It Id eotioD, coniinuiDg It for three and 
often four yenra. Two to four hundred pouuds of low- 
grade fertillier Is applied in drllU tor tbe cotton uid 
UHUally Tery tborough culture glren; trees are atiowed 
to grow at will, their culture being Inridentnl to the 
cotton crop. Id such ortharda very little if any pruning 
U ever attempted. Att«r the trees become so large as 
to drive out the cotton, one plowing ia given in winter, 
then anything from fairly good culture to none at all 
the rest of each neanon. Such a system reaulta in many 
'HCnib orcbarda.' that are not very profltaLle after six 

SpeciallHts, who devote almost their entire time to the 
Peach businesa. plant their treea mostly 16 1 IB or IB X 18 
tuet and give them entire use of the land. Tbe under- 
signed, being s rather close pruner, has aboat 150,000 
trees planted 13x13 feet and about 175,000 planteil 1.^ 
X IS feet. 

Ail land is plowed deep, and sometlmea aubaoUed 
before planting. Young orchards are given frequent 
and thorough tillage up to mia-saaaOD, when 2 or 3 
~ ' " w-peas are drilled In at leant 4 fei<t away from 






1 thes 



d tbe 



rated 



frequently, until the peas Lave taken aliuoat fall poa- 
srssloD of tbe ground, and It is time for both tbe land 
and trees to bare a reat from cuitivatiOD. In the fall 
when peas are ripe, enough are gathered for next year's 

pasture tor a time. The stubble fumlahea a fine winter 
cover, and ia turned down at flrat plowing Id February 

time the orchard is again seeded to cow-peas, across the 
former direction of tbe rows. Three years of tbla usu- 
ally builds up a perfect orchard without tbe aid of anv 
other fertiliiera. eicept possibly a very little about t 



U timi 



of plan 



e then 



are fonnlos, 

Aa a rule, the close cnttlng-baek at time of planting, 
and a general sbortenlng-lD o( tbe leading branches fur 
tbe Ural 2 or 3 yeara, la about all the pruning glvtn, 
i-ven Id tbe best orchards. Our own plan ia to sliorten- 
in every year mnrh of the past season's growth, and 
from the central head often cut back 3 or 3 seasons' 
growth; but under no elrcumatances are any of the 
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good aide shoots out out that force Ihemaelv 
tbe main stems wbeu the top is properly heac' 
Figs. 1678, 16T9. These little aide branches be 
the writer several full crops of fniit, when witb 
there boa been failure. 

Soil and climate favor the very brightest of 
all Peaches in tbe Suntb; qualities of the soil 
long, hot summer sun give a richness and 

section of America, though the same varie- 
ties are not as juicy or luscious as when 
grown further North. Tbe writer's obser- 
vation leads blm to believe that there Is 
more water and leas of solid matter in tbe 
Peach the further one goes North with lis 
produrtiiin, and while — — "" ' 






ntfael 



eit 



takes the southern -grown Peach to put fat 

beaides very heavy plantings by southern 

in corporations have planted extensively of 
Peaches all through tbe South, moat largely 
in Georgia to the south and west of Macon, 
within a radius of 511 miles, 
rhards 



plan 



itlon 



all tbe way f 



1 10 i- 



100 



Low-headed trees are tbi 
liranehlng over 18 inches up. and often 8 Incbes to 
a foot from the ground. In one section of tbe writ- 
er's orchard at Fort Valley, Qeorgla, he haa 100,000 
trees 8 years old, beaded so low that in a full-crop 
season like 1900. a man sitting on the ground could 
have gathered fully one-half tbe fruit from each tree. fmltagi 



the "straigbt-i 
Peach farm " seldom has as few as 50 acres 
In fruit, more of them baring from 100 to 
20O acres, while orchards all the way from 
.■MH) to nearly 3,000 acres in extent are no 
uncommon sight. Samuel H. Rumph, at 
Marshall vllle, Georgia, has more than 1,000 
acres superbly cultivated in orchard; the 
writer's orchard at Fort Valley, Georgia, 
has considerably more than 2,000 acres In "la. nun- 
fruit treea, 335,000 of which can be seen Jl" W.^ 
from an outlook on the central packing withlcid 
house. liowa of trees IH-2 miles in length t,ud be- 
stretching away In all directions give a tweea. 
powerful Impression of the Georgia Peach 
industry, which turns out 'J,500 to 3,000 car-loads of 
Peaches In the 6 or 7 weeks of a busy picking season, 
id yet has not one-half Its planted trees in really full 



lugust 



tnd the ' 



willb 



weeks before any frosts 

the great majority will i 

uary or early February, when spring growth commences. 
The aeaaon of full bloom Is usually about tbe flrat week 
Id March, though It varlea all the way from February 15 
to March 25, and no matter whether early or late, tbe 
entire blooming aeaaon of most rarieties covers n period 
o( Dearly 3 weeks. While spring frosts are the greatest 
menace to southern Peach culture, this long blooming 
period often gives a chance for a setting of fruit 1*- 

 " '— - ' r after the last one, from 

dth these varying clianees 
one year in three 
jacK irosi IS master oi tne siruaiion, and there Is no 
Peach crop. Two other serious troubles hamper the 

brown rot. Curculloaare very abundant; beginning early 
In April, they keep tip their dealmcliro work until the 
end of liie fruiting season. When the crop la abundant 
frequent thinning of the stung specimens and biirn- 
InR them prevents serious harm, although tbe 



een the various frosli 
e belated buds. Krt 
leaping between frosts, about c 



; but In f 



cullo gathered on aheets or canvas trsys and destroyed. 
During the season of IH9>, In tbe Hale orchard. 100,000 
trees were freed from the cureullo by Jarring 50.000 trees 
erery other day for 7 weeks. A practically nerfect 
crop of fruit was harrested. and the orchard shipped 
more sound fruit than any other 500.000 trees In the 
stale, or nearly one-quarter of Georgia's Peach crop of 
that year. 

Tbe early spring mouths at tbe South are Incllneil to 
be pleasant and rery dry, and the summer rains, which 
are frequent and abundant when they do come, often do 
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not Bet in until the latter p&it ot July or early AupiBt, 
near the end of the Feach shlppiaK aeuoa. Ollea, 
however, the; beglii In June, and contlDue for 2 or 3 
weeks, and In the case of the Beuon of 1900 it rained for 
G weelis right through the main part of tlie Pear.h har- 
vest. Hot eun between showers sjid the gpneral mug- 
Kiueas of a warm climal« rapidly breed the munilia 
fungus, and brown rot Is prevalent on every fruiting 
tree. Spraying with straight Bordeaux mixture Just 
before the buda swell in the spring, and once or twlre 
more when the fruit Is developing with Bordeaux hav- 



16M. Peach tHi;klns. The CUmai buket (Miehloaa). 
lag an eiceas of lime, la practiced by a few, and holds 



smallest speck of rot, and In 

In a majority of orchards, 
r picking the rot 1b prac- 
B often from 60 to 80 per 



all fruit Ehowln 

only the spraying Is pracli 
however, neither nprayin) 
tioed, and the loss of fn 
cent ot the entire crop. 

The Brst great crop of Oeorgla Peaches that made a 
ntroDg tmpreHB ou all northern markets was in IflSD, 
when the Blberta variety by Its large size, great beauty 
and flue keeping qualities showed up so strongly tor 
the flrst time as to outclass all other varieties. Great 
profits were made and, being reported as even greater, 
there was a ntad rush to plant Elberta, and IClberta 
only. This was kepi up until 1896-7 before It came to 
be reallied that there could be too much of even a good 
thing. The rushing of a great volume of fruit, no mat- 
ter how choice, into the markets In 2 or 3 weeks, before 
tbey had been "toned up" to at least a liberal supply of 
good fruit, was a business mistake. To remedy Ibis 
there has been for the past four years a hunt after a 
good early variety to precede the Elberta, as well as 
later ones to follow It. So Ihat while prior to 1896 more 
tbtin 75 per cent of the plantings were of Elberta, since 
that time not more than 15 to SO per cent ot RIberta 
have been planted. There Is a better balance of varie- 
ties, and a longer and more profltable season of mar- 
keting has been assured. A few Alexanders are yet 
planted and open the season late in May. Triumph. 



and very fine quality, from lis "woolly" appearance and 
early decay. It thoroughly demoralized the early mar- 
kets; and when the thousands upon thousands of Tri- 
umph trees not yet In fruiting come into bearing a de- 
morsliiation of early southern Teaches is sure lo result, 
that will take several weeks of each Peach seanuu for the 
markets to recover from, after better variclies begin 
lo come along. Early Rivers, coming to nmch higher 
color Id the South than In central and northern states, 
has always been very proHtable. 

Tlie little Tlllotson, that mildews Its foliage In the 
North so as to be a general failure, comes to a perfec- 
tion of tree and fniilage In (ho Suulh; the bright red 
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little Peaches, seldom more than an Ineh and a half in 
diameter, rich, sweet and delicious, are really the flrst 
extra good Peaches to And their way to market. Ureens- 
boro a little earlier, and Uleley and Waddell a few days 
later, are all very large and beautiful early Peaches, 
that are being extensively planted. Carman, of extra 
Kiie and great beauty, follows a Utile later; while St. 
John, Mountain Rose, Thurber, Belle of Oeorgla, El- 
berta and Stump, make up most of the rest ot besvy 
planting ; while Emma and Prances are being most 
largely planted to close up the season from the let to 
the 10th of August. Some Peaches of the Crawford 
type are growu all through the South, but tbey do not 
succeed as well as most others of the Persian strain, 
and none of the Pemiana do as well in the far South as 
the North China strains, to which Waddell, Thurber, 
Belle and Elberta belong. The South China Peaches, 
to which the Peeu-to, Honey and Angel belong, suc- 
ceed best In Florida and close along the Gulf coast. 
While their bitter-sweet flavor Is appreciated by some, 
they are not generally profltable for market. 

In preparation for marketing the fruit crop, many of 
the large orchards have railroad side-tracks running to 
their packing houses In the orchard; refrigerator ears 
are brought South, and every available bit of side-track 
fur three or four hundred miles about Is filled trllb 
these cars. Al leading centers, refrigerator ear people 
have constructed great ice storage bouses, vilh every 
convenience tor quickly icing and re-icing cars. Agents 
of these refrigerator car companies, by frequently driv- 
ing about among the orchards and keeping In touch 
with the managers, plan to have enough cars iced up 
and cooled off so as to be ready for each day's demand. 
and by placing an order with the railroad agent the 
night before, the orcbardlst may have one or a doien 
refrigerator cars delivered on bis side-track In the 

lots, the'railrosds keep at all times in season refrigera- 
tor ears on siding at each station In the Peach district. 
Into which any number of shippers may load ; niora 
often there will be a number of such cats loading at the 

which market he will consign his fruit. Except In the 
height of the season, these cars are often (wo and some- 
times three days in loading, and the continued opening 
of the car to put in small lots of fruit prevents perfect 
refrigeration; conscquendy fruit from small shipper* 
more often goes to market in bad order than from the 
larger orchanU, where a car can be quickly loaded and 
at once closed up, not lo be opened until ready for sale 
in some northern market. In the Bale orchards a car 
Is often loaded in an hour, and very little of the trull 
is ever so long as two hours passing from the tree 
(hrough the assorting snd packing houses to the car. 
For ten successive mornings, season of 1900, there were 
picked, graded and nailed up in crates, and the doors 

in the morning; seven o'clock and Hty-four minutes 
was the latest, and seven thlrty-Hve the earliest flcish. 
Only by a lively start at daylight can such work be ac- 
complished. 

In some of (ho smaller orchards, fruit Is packed in 
crates or baskets right under the trees, and then hauled 
In open wagons, of(en without springs, lo the railroad 
s(Btion. In others, some of the old farm buildings are 
used as packing houses ; more often special fruit houses 
arc used, their alEe depending upon the requirements 
of the orchards, while In style and convenience more 
depends upon the intelligence ot the orchardists and 
desire to handle the fruit rapidly in best possible man- 
ner. The picking basket most generally used Is a shal- 
low, round basket, with a drop handle, and holding 
Hhout a half-bushel. With good refrigerator cars and 
prompt railroad service, fruit Is now allowed to come 
to full maturity on the tree, and is picked Just before It 
begins to soften. 

In the Hale orchard eiperC pickera instract all new 
workers how to judge by the color on the shady side 
of a Peach, when it Is ripe for the han'est ; then 
each picking gang is in charge of a foreman, who is 
ever on the alert to secure uniformity In the work. 
Each picker Is numbered, and has a little canvas 
bag with his number stenciled on it, and filled with 
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tickeU of NUDe nninber; one of theee ticketi la placed od top of the orates at each end and are lightly nailed 

Id the boMi>in of euh baxket aa be beglnii to All It, ao dovu. Tier upon tier li built up in this vay, either & 

that vbea nay basket reonbes the aaaarting table and or 6 cr«t«s high, aDtll the car ie full. Spacing of the 

prove* Dot to be ap to (he standard, the Inspector of crates and the glattlug provides space (or cold air 

grading is notified, the ticket nnmber given to a field around each and every crate. In dry seasons, when 

inspector, who on horseback gallops away to tone fruit is free from rot germs, cars as now constructed 

np the careless picker. Picking 3.000 basbels or more can with safety be loaded crates high, but in wet aea- 

01 Peaches in a day, it Is possible at any time to song, wilh rot prevalent, they arrive In market In much 

locate the picker of every basket. This great orchard better order when loaded only 5 high. Besides the ori- 

is all blocked otl by avenues running north and south ginal icing, which requires 4-6 tons to  car, a re-lclng 

every 500 feet into about 12-acre tracts, with cross after loading takes 1-3 I 



street I 



ery 1,000 feet, ao that 250 feet 



»nd"toters,' who keep the gang supplied w 
baskets, and "toto" the full baskets to the 
where Ihey are loaded on broad, low-down wagons, hold- 
ing about 80 boiiketB, and hauled to the packing bouse, 
which Is a two-story building 40 i 112 feet. The sec- 
ond slory Is nsed for storage of crates and baskets, all 
labeled and finished for Immediate use, while the first 
floor la a platform 3 feet high, sides open all around 
but protected from sun and rain bv a lean-to shed about 
It, under which "-- 



Delda ' 



.h the fru 



Two wide packing lienchea 
the abed J through the centei 
nearly a foot, run* a line of 
about 18 Inches wide, and di' 
every 2 feet. Along the outa 



n going to New York, cars ore 
;te, N. C., and Alexandria, Va., 
:a' and If to New England points again at Jersey City. 
5ly For Chicago and the Norlhwest, they are re-iced at At- 
lanta, Cincinnati or Louisville. A cor will hold 635-*50 
crates, according to the aize of the car and whether 
loaded E or 6 crates high. Handled along beat modem 
lines, with careful inspection from start to flniah, It 
costs, including freight and all incidental expenses, 
from 20 to 28 cents to take Pearhos ripe from the tree 
and place them in the cor. Freight averages al>out 12 
n-io Boeo aooiii cents to the various northern markets, refrigeration 13 
I come from the cents, cartage 3 cents, and comniiaaion 7-10 per cent of 

mtire length of pick snd market a crale of Georgia Peaches, holding 
benches, raised six 4-quart baskets. The bulk of the fruit sella at CI to 
aya or pockets. tl.30, a little sells aa high aa >2,a0 and B3, while con- 
sections about aiderable la sold at less than a dollar, down to as low as 
frutl orrlvlng in bad order. 



It just 



of pick 



11 the 



I receive the fruit 
e grodere— bright 
he l>est while fam- 
)um enough on the 

s. filled with the 
tree. With one or 
line to Instruct In 

t^^from tT "'''  



. up, the 
picking 



the grader 



two expert grader 
the work and consequently k< 
sound fruit la assorted diref 
baaketa Inln three sites : eiti . 
ends, all carefully placed In the canvas trays In 
front. Overripe and bruised fruit goes in baskets 
at the feet of the grader and finally reaches the 
evaporator, while the decayed or otherwise worth- 
less fruit goes to the dump ami is destroyed by 
Arc. On the opposite aide of the bench, facing 
land the packers, with Just room 
edge of the bench in front of the 
■ays for the basket carriers to stand length- i 
ays (this carrier from long experience having ' 
een found to be the one best and most proflt- 
liie package to handle the soiitbem PesclivsJ. 
Amoving the top layers of baaketa and divialon 
:ara,the Iwtlom tier of baskets is quickly and 
' packed solid full of whatever atandani 

( and top tier of 
baskets are then replaced, and filled In the same 
uniform way. Instructnrs and Inspectors of 
packing are constantly working up and down the 
line, encouraging and assiating In the work, so 
that uniform results may be svrurcd. 

Aa each package is flnlabe<l a cord with the 
packer's number Is placed on top, and call ot 
"Cratel" promptly brings a "totcr." who harries 
It to an inspection table, one of which is at each ) 
end of the shed. Here an Inspector, who Is trained 
to know good Peaches and good pocking at sight, 
either approves it and orders on the cover, or 
t( poorly packed, not full enough, or In any way defec- 
tive, sends It back (o the packer to be righted. Some 
packers will not put np more than 40 or 50 crates per 
day, while very expert ones put up as many aa 150 and 

cratea per day when the work is done under the most 
careful Inspection. The name ot the variety and grade 
ot tmit la atenclled on the cover, as It la nailed on. and 
Ihe packer's number Is penciled on the red label, on 
each end of the crate ; then awav to the car. Hero. 
placed side by side about 2H Inches apart across the 
car, it takes 7 crates. Then two strips of inch-siinare 
slDff. Just long enough to reocli across Ihe ear. are put 






I •pecim< 



eallhy twig, for 



IS tEpH appearing 



Sales at anything above (I per crate can be counted in 
towards cost of production and as profit. , ,, g , [. 

Peach Cvurvrai imthk Pah North. — Having tasted 
Peaches that were thoroughly ripened on tiie tree, the 
writer became very desirous of growing this fruit at bla 
home in norihem Vermont, and knowing that the tmit 
buds ot the Peach tree are not of sufHcltnt hardiness (i> 
endure Ihe rigor of this climate without protection, he 
excrr-lsed himself for some cheap and effective way to 
cover them. He rememltered Ihat when a boy his father 
had some Peach trees near the house (hat hod been al- 
lowed lo branch at aliout a foot from the ground. One 
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winter, In a aevere naov H(ot 

tbem waa weighted down by t 

from tbs trunk &nd lay tben: i 

UiermomBtar during the storr 

that brmncb bore fruit tbe nei 

this, tbe undersigned Celt confident tbst It he could 

train Peach trees bo that the lopa could be eaoily 

brought down t« the eround and covered, he coold grow 



, a branch of one ot 
snow and Partly »Plit 
:il spring. Though the 
fell to aO" below isro. 
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roots and place aoruo evergreens on the ground uuder 
the trunk (j net enough to keep It from the Boil); lay tbe 
tree upon the evergreens and place tbe trough over llie 
tree, covering It completely from root to tip. Finally 
place a few evergreen boughs over the whole. If llie 
butta of the boughs are thrust a little into the grouml 
they wilt be froien in and held flrmly. 

In tbe spring wheD danger from frost is past uncover 
the tree, fasten tbe little pole in Its place, tie (he tree to 
It and place the trough over the whole ot tbe tree, ex- 
cept a little of tbe tip. This is Important, for it this 
horliontal trunk, which now baa no leaves, i» not cov- 
ered from the sun tbe barh will surety be killed alonir 
its top. Atler the buds at the lip have grown a little, 
break off all but the stroriKt^st, and train aa In the pre- 
vious year and ho eontinue until tbe desired length <,r 
trunk is obtaineil. If the tree Is In goad soil and well 
cultivated it will in 2 or 3 years make a trunk 10-15 feet 
long. When this latter length ia attained the trunk In 
long enough to be pliable for a good many years, aa irs 
thickness does not increase very fast. Now, while keep- 
ing the horliuntal tmnk in iti place, allow Its end logTOW 
up and form ahead, which may be trained in afan-shape<l 
fashion, parallel with the trunk. A stout stake Udriven 
at the place where the head Is formed, to which It is tied 
during tbe growing season. When freeilDg weather 
comes the head Is loosened from the stake and tumeil 
over sideways on some evergreens placed to keep it off 
the soil. Over the head of the tree put a few more ever- 
^ greens and over tbuse some boards to keep snow from 
^ sifting In, which will melt during a mild time, and later 
, form tee about the twigs and kill them. 



this mast d 
time tbe following metl 
Secure a very young 



it> a< Peach yeltowi. [See p. l-i31.) 
fruit. After eipcrimeiiilng some 
preferably a si-eJling from 



ranches when they ai 

ending them sidewov 

e likely t* 



;;lies from the ground, 
Break off tbe tender 
« than 3 Inches long by 
'n over the lent, as that 
leaf also. The trunk la 
kept horizontal while It ia gvowing by tying it loosely 
to a slender polo, which Is fastened horizontally. Of 
course the tendency of the tree is to grow upward at 
the end. and therefore one must look to it about once a 
week that the branches are broken oil and the trunk 
tied down. When trained in this way the tree will con- 
tinue to grow vigorously until frost stops It. but it is 
necessary that ibe young wood has time to ripen suOi- 



ently t< 



-e the ' 



m this tim. 



of tl 



aa that of any fruit tree, except that it must be covereil 
each fall aod tied up each spring. The writer was 
warned that he would be troubled with mice under the 
coverings, but be has practiced plowing between the 
trees each fall, turning tbe furrows toward the trees, 
and has not been troubled with the rodents. Trees 
treated In this way never fail to hear and produce as 
abundantly as when grown upright from tbe stjkrt. 

J. T. MlCOKBEB. 

Thk Mtchiqan Pbach Indubtrv.— The history of 

commercial Peach-growing In Michigan would be a fas- 

The eras of pronperily bringing on In many cases the 
wildest speculation In property, followed sometimes 
liy severe depresslous, have given our prominent Peach 
centers some of the features of a western mining camp. 
Frequently some shrewd painstaking grower rises to 
affluence with a few crops from a well-grown orchard, 
on a wisely selected location, and there Immediately fol- 
lows a class of men who take money out of other lines 
and plunge into the mysteries of Pencb-prowiog with 
the recklesunoss of a gambler, often purchasing most 
unsuitable locations, planting large quantities of Ill- 
chosen varieties, cultivating them for a few years, only 
to learn In tbe end that Peach-growing Is a profession. 
and the production of large quantities of luscious, beau- 
tiful fruit, and getting them to market at (beir highest 

The so-called Peach belt of Mlchigaik Is a strip of 
country located on the east shore of Lake Michigan. 
varying in width from five to ten miles. In three or 
four locations, owing to tbe favorable contour of the 
lake and topography of the land. Peaches are grown 
with a marked degree of success, even as far as forty 
miles Inland. This belt begins probably fifteen miles 
south ot St. Joseph, In Berrien county, and extends 
northward to the northern shores of Traverae bay. Lee- 

of this belt is successful even though near the lake. It 



break off the branches for 4-6 weeks before 

will be sufficiently ripened to stand the winter when 
protected , 

To protect the tree the first winter, take sumo half- 
inch boards al>out 3 Inches wide, and nail tlieir edges 
together so thev will he like a wooden eave-troiigh. 
Then cut the tree trunk loose from ihe pole to which 
It Is tied, put 3 or 3 shovelfuls of enrih around the 



elng a 
re wher 



Bsful r 



land line extends nearest t 

land, the least s' 



lake 



broadest, extending li 
attained. 

The wonderful success of this region can be ar. 
counteil for by just two conditions, a suitalile soil and 
the thermal Influence of Lake Michigan. Tbe combina- 
tion is so good that this region has not seen an entire 
faltare of tbe crop In thirty years, and very few light 
crops. Usually there are three to five heavy crops '•> 
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one light one where orchards are properly located and 
correctly handled. 

The history of the industry can probably be dated to 
some year prior to 1860, but it did not reach any 
prominence until about 1864 and was at high tide by 
1867. At this time and up to this date the commercial 
orchards were in a small radius around St. Joseph and 
Benton Harbor, the sales being almost entirely made in 
Chicago, as there were no railroad communications with 
other cities and the steamboat service to Chicago was 
fairly good. During the year 1867 yellows was first 
noticed by men who knew the disease, although it no 
doubt existed here a year or two previous. However, 
little attention was paid to this disease until it gained 
such impetus and virulence that these orchards, valued 
at and selling as high as $1,000 per acre, were swept out 
of existence. So thoroughly did this disease do its work 
that there were probably not as many as ten live Peach 
trees in a whole township in 1880. The pioneers of the 
Peach industry gave up in despair and either left the 
country or turned their attention to farm crops or small 
fruits, which latter industry soon gwe this port, Benton 
Harbor, the distinction of being the heaviest shipping 
point for small fruit in the United States. 

While this destruction of the orchards was going on 
at this point a few men at South Haven, 30 miles north 
on the high banks of Lake Michigan, with perfect soil 
and slopes and most beautiful surroundings, had be- 
gun the planting of orchards, and with wisdom bom 
of misfortunes and with a higher intelligence, began 
to investigate the dread disease; and so well and cor- 
rectly did they learn its treatment that to this day 
the yellows has never gotten the start of them and the 
orchards were never better nor larger than they are to- 
day, while the vellows had been constantly with them 
since 1875. In sharp contrast to this case, another point 
within 30 miles began setting Peaches about 1880, nearly 
the entire country being covered with beautiful orchards 
for miles around, but when the yellows appeared many 
owners, with strange perversity, refused to destroy 
diseased trees or allow it to be done under the law then 
recently enacted for the purpose of protecting orchards 
from destruction by this or other contagious disease. 
They even went into the courts to save dying trees from 
the ax and fire of the legal commissioners. The inevi- 
table result was that in a few years this beautiful pros- 
perous region was practicallv out of the Peach business. 

During these years it had been discovered that 
Peaches could be grown with success and profit at points 
far north, and in some cases far inland, where the ele- 
vation was great, until now immense quantities are 
marketed in Kent, Oceana, Mason, Benzie, Grand Trav- 
erse and Leelanaw counties, while Berrien is rapidly 
regaining her lost prestige as the heavy producing 
county, an honor long held by Allegan county. 

In all these counties the yellows now exists in nearly 
all orchards over four years old, but only in the hands of 
a careless few is it allowed to gain enough headway to 
menace an orchard. All men now know that as soon 
as the disease appears the tree affected should be de- 
Mtroyed by fire as commanded by law, and if neglected 
the entire orchard must pay the penalty. Commissioners 
clothed with power to act stand g^ard over the careless 
ones in every township, compelling them to destroy 
immediately all affected trees or do it themselves, 
charging up all cost and collecting it with other taxes. 
So well does this law work and so few are our other 
difficulties that this Peach belt is now beyond doubt the 
liest in America, the crops being more profitable than 
those of California and more reliable than those of any 
other section. 

It is impossible at this date to give statistics as to the 
acreage of yield, as the business is extending so very 
rapidly and the census report of 1900 is not yet issued. 
In a general way it may be said that this entire region 
is one of small orchards. Nothing like the mammoth 
orchards of Georgia can be found in the state, but or- 
chards can be found in every neighborhood producing 
more Peaches from one acre than these mammoth or- 
chards do from four, and giving regular annual crops. 
Trees well eared for usually begin producing at two 
years old, and at four years old should and do produce 
4 to 5 bushels per tree, while the best orchards Monie- 



times produce as high as 8 or 10 bushels on trees 6 to 8 
years old and with trees set 20 by 20 ft., which is com- 
mon practice, the yield varies from 200 to 800 bushels 
per acre. 

The cultivation and care of the Peach orchard have un- 
dergone g^eat change in the past 10 years. What might 
be styled modem methods prevail now in nearly every 
neighborhood; fine and thorough tillage, careful timely 
pruning and rigid thinning previous to the pit -hardening 
period are the rule among our best growers. They know 
that a tree overloaded cannot produce choice fruit nor 
can a tree weakened by an excessive crop of fruit pro- 
duce a good crop the following year. 

The best fertilisation for our soils for Peach-growing 
seems to be phosphoric acid in the form of bone, and 
potash in the form of carbonate or muriate, with vege- 
table mold furnished every year by a gn*owth of oats or 
other winter cover-crop sown after tillage ceases in 
August. This cover-crop holds all the Peach foliage 
where it falls. In the spring it furnishes a decomposed 
mass ready to be turned under to a shallow depth by 
gang plows. 

The packages used are of various kinds, but the prin- 
cipal ones are the one-fifth bushel or 10-pound basket, 
the ^-bushel or 25-pound basket and the bushel basket 
for medium grades, while the 6-basket carrier crate, 
holding 30 pounds of fruit, is a favorite package for 
strictly fancy grades. 

The markets, as well as the market facilities, are un- 
surpassed. With only 3-6 hours' run the lake steamers 
land the freshly picked fruit in Chicago or Milwaukee, 
where sales are made during the earlier morning hours, 
and shipment made by refrigerator trains and express 
for all the cities of the great west and northwest region 
where Peaches cannot grow. In this manner is the sup- 
ply for the smaller cities distributed, while the larger 
cities are supplied by refrigerator cars loaded where the 
fruit is grown and sold to spot buyers or consigned to 
the commission trade. In addition to this five or six g^eat 
railway systems take solid trains of refrigerators out of 
this region every evening on rapid schedules for points 
east and south, the favorite markets being Buffalo, Pitts- 
burg, New York and Boston in the east, Indianapolis 
and Cincinnati in the south, while there has sprung up 
during the past two years a very large direct ear-load 
trade with cities in Iowa and Missouri river points. 

The profits of this crop vary so much according to the 
skill and judgment of the grower that it Is well-nigh 
impossible to give accurate information, but it is proba- 
bly a safe estimate to put the average net profit at 
$100 to $150 per acre for a term of years with ordinary 
care, but the best growers realize far greater returns. 
Indeed, in 1899, when all other regions except California 
had an entire failure, the region about Benton Harbor 
and St. Joseph had a fair crop and net returns of $300 
to $500 per acre were common, while in one orchard over 
$35,000 was taken from 40 acres, and one block of four 
acres of Elbertas gave a return of $6,700, or $1,675 per 
acre, following with a crop in 1900 that gave a net re- 
turn of more than $600 per acre in a year of great plenty 
and low prices. Such yields and prices are phenomenal, 
and should only be considered as indicating the possi- 
bilities of the crop under most favorable circumstancen 
and with skilful management. 

Several attempts at organization for commercial pur- 
poses have been attempted, but so far none have been 
entirely successful unless what is known as the central 
packing-house system now being worked at two points 
in the Peach belt may be said to be a success. This plan 
is one bv which several growers combine and build a 
packing house on the railroad, hauling all their fruit to 
this central point, where it is all packed under the super- 
vision of a superintendent and loaded directly into the 
cars, selling in car lots by grade either to spot buyers 
or in distant markets by wire so far as possible, con- 
signing the balance to promising markets. This plan 
has the advantage of relieving the g^rower of the burden 
of operating a packing house, thereby reducing cost of 
packages and packing to a minimum and facilitating 
sales. The disadvantage Is In hauling loose Peaches 
several miles, and in the extra handling, which causes 
bruising and injury to quality if fruit is ripe. This last 
fact necessitates picking the fruit rather green and 
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makes it unsatisfactory to the best trade, so that it be- 
comes an open question as to the desirability of the 
plan. It is noticeable, however, that the largest and 
best grrowers almost invariably pack and ship their own 
product, believing that there is greater profit in a high 
individual reputation than in combination. 

In another manner has the State Horticultural Society 
and an excellent system of State Farmers Institutes 
worked a vast benefit to the industry. They have held 
meetings singly and in series in every Peach-growing 
locality in the state. At these meetings every detail of 
modem high-class Peach culture and marketing has 
been freely given by the most successful growers of 
this and other states. These meetings have been fol- 
lowed by complete printed reports placed in the hands 
of every grower. In this connection it should not be 
considered too extreme to state that the help received by 
our growers from a few able practical and scientific men 
cannot be estimated in dollars. Suffice it to say that 
nearly every practicable idea given by these men has 
been quite generally acted upon with great financial ad- 
vantage, and the improvement in handling this crop has 
been so marked during the past five years as to be really 
phenomenal. Nature having done its full duty to this 
region, the elements required for success are a careful 
selection of location with regard to soil, elevation and 
shipping facilities, a willingness to learn, and a love for 
the business, coupled with a high sense of honor in mar- 
keting. The adverse conditions are improper selections 
of location or varieties and the diseases, yellows and curl 
leaf, both of which are quite easily managed by ener- 
getic men. Trees affected with yellows are promptly 
removed and destroyed, and replaced immediately by 
young trees. The curl leaf is not regular in its appear- 
ance, but occasionally a season comes when its attacks 
on certain varieties are serious. It is easily controlled 
by preventive spraying. 

The writer has visited many of the noted Peach re- 
gions, but nowhere has he ever seen such success attained 
by men of modest means as in the Michigan Peach belt. 
Its future looks even brighter than its past. 

B. Morrill. 

Pbaoh Culture in Delaware. — 1. Historical 
Sketch. —Uo one knows when the first Peach trees were 
planted in Delaware, but undoubtedly there were many 
before the Revolutionary period. The trees were seed- 
lings, and every old garden contained a sufficient num- 
ber to supply the family with preserved and dried 
Peaches during the winter months. There was also a 
surplus, which the *<lord of the manor" had distilled 
into Peach brandy, in which all gentlemen of the old 
school delighted. We read that as early as 1814, a Mr. 
Bay ley, of Accomack county, Va. (a county south of Del- 
aware on the peninsula), had 63,000 Peach troes, the 
product of which was converted into brandy. The trees 
at 6 years of age yielded about 15 gallons of fourth-class 
brandy per 100 trees, which sold at $2 per gallon. The 
profits could not have been large, unless the trees 
were planted much closer than they are now planted. 
It is possible that the seed was sown in rows, and the 
seedlings allowed to remain as they grew. 

The first Peach orchard for commercial purposes in 
Delaware was planted in the spring of 1832, by Isaac* 
Reeves and Jacob Ridgeway on a farm belonging to the 
latter, about one mile from Delaware City, on the Dela- 
ware and Chesapeake canal. It consisted of 20 acres of 
budded trees, and by 1836 they had planted 110 acres. 
In a single season Messrs. Reeves and Ridgeway re- 
ceived $16,000 groBS from their Peach crop, the fruit 
then bringing from $1.25 to $3 per 3-peck basket in 
the Philadelphia market. This success induced others 
to embark in the business, among whom was Major 
Philip Reybold, who in 1842 had 12,960 trees. James 
Thompson was another pioneer in the business. In 1846 
he stated that New Castle county contained about 3,000 
acres in Peach trees. Major Reybold and his sons alone 
had 117,720 trees covering 1,090 acres, from which 
63,344 baskets were shipped in August of 1845. In 1848, 
the Peach crop was estimated at 500,000 baskets, chiefiy 
from New Castle county, of which the Rey holds grew 
about one-fourth. In Kent county, Jehu Reed had 
planted an orchard of Red Cheek Melocoton as early, 
perhaps, as 1829, and several years later had 10.000 



trees. J. G. Brown in the seventies had one of the most 
extensive orchards in Kent countv. In Sussex county, 
Capt. Chas. Wright was one of the first to plant trees 
on an extended scale, and in the sixties sold the product 
of a 10-acre orchard for $5,000 net. The varieties wero 
Troth, Early York, Golden Rareripe, Oldmixon Free, 
Stump, Crawford Late, Mammoth Melocoton, Crockett 
White and Smock. Ex-Governor Ross and J. P. Collins 
were also extensively engaged in the Peach business, 
but the orchards in Sussex at that time generally con- 
sisted of from 1,000 to 5,000 trees each. 

Governor B. T. Biggs, Governor John P. Cochran and 
J. B. Fennimore were among the largest growers around 
Middletown in 1871, and Seerick Shallcross, also of Mid- 
dletown, marketed 125,000 baskets, valued at $150,000. 
This orchard contained more than 100,000 trees, and was 
said at that time to be the largest in the world. 

Delaware was the first state to develop Peach culture 
on a large scale, and for years produced more fine 
Peaches than any other locality in the world. The qual- 
ity, appearance and size of the fruit when grown under 
favorable conditions have never been excelled, if 
equaled, by any other section of the United States, but 
the appearance of the yellows in New Castle and Kent 
counties, the frequent destruction of the crop by un- 
timely frosts, and the opening of other sections has 
taken some of the glory away from the once famous 
Peach districts of Kent and New Castle counties. The 
center of the industry was Middletown in the late sixties. 
Then it moved to Smyrna. After a few years Wyoming 
was the great Mecca towards which all the commission 
men looked for their supply ; now it is Bridgeville. 
The Peach belt has been moving southward for several 
years, until now Sussex county raises the largest part of 
the crop. The trees do not attain the mammoth size of 
those on the heavier soils of New Castle and Kent 
counties, but Sussex, except in northern parts, has es- 
caped that bugbear of Peach-growers, the ''yellows." 

There are probably about four million Peach trees in 
Delaware, though no accurate statistics have been made 
since 1890. The Delaware railroad company estimated 
that there would be 4,500,000 baskets of fruit along its 
various lines in 1900, but its records for the crop are 
not yet completed. On August 25, 35 car-loads, mostly 
of yellow fruit, were shipped from Bridgeville alone. 
There would have been at least 60 cars had there been 
a demand for white fruit, but a large proportion of the 
white Peaches were not picked in 1900. The Peaches 
are shipped to all of the large cities where freight rates 
are not prohibitive, and to smaller interior cities of 
Pennsylvania, New York and New England. 

2. Culture. — Most of the trees are set in the fall. 
Where fall planting is practiced the tree pushes out 
young roots all winter during mild weather, and as a 
rule grows better than when set in the spring and is 
compelled to grow roots and leaves at the same time. 
The ground, preferably a clover sod, high and dry, is 
plowed deep, thoroughly harrowed and checked into 
rows generally 20x20 feet apart. Some planters set 22 
feet, others closer. A hole is dug of sufficient size to 
admit the roots without crowding, and in November the 
tree is planted about the depth it formerly stood in the 
nursery, with soil heaped a little to allow for settling. 
For planting, the writer prefers a good one-year tree 
of the second or third grade, 2-3 feet in length, without 
many branches. The small nursery stock will make good 
trees if properly cared for and will last as long, bear as 
much fruit and come into bearing as young as trees 
4-6 feet high. It is a g^reat mistake to suppose the 
larger tree is better. It is more sightly, but that is its 
chief merit. It will not develop as many roots, nor will 
it pack in as good shape for shipping, and the shock of 
transplanting is far less to the small tree; it can be cut 
back root and top; it is much easier to plant; and the 
percentage of loss is much smaller, for if in good con- 
dition and well planted, 99 per cent will grow. The un- 
dersigned says this after having grown several million 
trees in the nursery and many thousand in the orchard 
of his own propagation and from other nurseries all 
over this country. On light lands a shovelful of woo<l 
ashes or of well-rotted manure gives the tree a good 
start. Either is applied at the base of the tree during 
the .winter. Before the sap starts the trees are usuall 
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beided-baek to & whip 18-24 Inehea blgh, sod all youDg 
■htwta are ■fterwards rubbed off except 4 or 5 fur tbe 
top. Young orchards iire niiuKlly well cultivsled until 
(roiD AnguRt 1 to 1.1. Aphlda, It tbey Mtaek the top, 
are destroyed bj strong tobaeea water or kenueoe 
pmalaton. If the aphldn attack the rootn a hanilful of 



DisaolTed South Carolina rock and muriate of potash 
makes one of the best fertlUiern. Raw bone la more 
expensive, and It Is doabttul It It la iMtter than South 
Carolina roc |[. Prom 600-1,000 Iba. may be applied per 
acre broadcast In the winter or earlr aprlDg. Wood 
ashes are good but bard to obtain. Bearing orohards 
are generally plowed in April, 3-4 Inches deep, harrowed 



1677. Peach (rawla^ Id Qeorcla. View In th 

good tobacco dust applied, aftrr renioving the surface 
■oil. will generally kill tbem. Orcliards are cultivateil 
In corn, potatoes, tomatoes, vtc., or any other hoed crop 
until they come into bearing at 3-^ years ; after thin 
they should have the entire ground, with no other crop 
except crimson clover or cow-peas tor humus in yeirH 
when there Is no truil. Com is not as de.irabie an 
some How-growing, eultivalpd crop, like potatoes ur 
tomatoes, which can l>e manured higlily and at the 
aaiiie tluie not interfere with the treiiM. I'mler no cou- 
d the trees be sreded in grain or graxH. and 
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rained fur Itoron ai 
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The pruning la done In fall or winter. No beailiiii: 
back of bearing trees Is pracliced, but no doubt many u 
the young orchardn now being planted will be grown li 
thla manner. Dead wood la remored annually and th 
tup kept open to ailmit the aun so as to color the fruit 
A tow wagon ts often used for hniiling out lhr> hninh. 



Hale orehuds, Port Valley- (Sf<- p. 12X2.} 
In the nursery the trees are always propagated by 

seeds produced the best and lipslttilest trees, but expe- 
rience has shown that no trep« are better or healthier 
than those grown from seeil laki-n f ruiu tbe most ylgur- 
oua orchards. 

3. Jfni-ftrdna. — FoTIuerly all of the fruit was pickeil 
In baskets, packed In crates holding three pecks, and 
shipped to the commission men of tlie various markets. 
At the present time a very large proportion of the crop 
is sold in Sre-eUhths baskets to the buyers at the rail- 
road station. This method of marketing la the most 
aatlataclory way to dispose of a Peach crop. The buyers 
generally pay cash, and the grower with the money In 
his pocket is relieved of all the worry ccinnected with 
freights, commission men, and the like. Kome of the 
finest fruit is packetl In carrier* holding 6 baskets, and 
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reach Its destiDAtlon and plain cars (ur near-by puiiils. 
The eoBt per basket on relrigeretur dtra to Bustun, 
ProTldsDM, HarUord, and other eaotem paintu 1b aboul 
tOcenta, and to New York, Elmir4 or Svncuse about 
33 eeate each. In plulc earn the eost to New York ia 
lU cents, and to Philadelphia about 12 cents each. 

A large proportion of the smaller fruit is uHed by cbd- 
nlDg factories, oC which there are one or two In every 
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town. A factory in Scaford usea about 3,000 baskets per 
day when running- ita full capatity. The Peaches are 
peeled by women, and the tactorian ot the state employ 
several thousand handH. Formerly a good many ot the 
smaller Peacbea were evaporated, and evaporators wer« 
built throughout the Peach-gruKing belt. The pr 
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Carman, Waddell, Greensboro, Champion, Hamle Ross 
and Lady Ingold are the most promising, with prefer- 
ence tor the first three and the fifth and slith. The 
Delaware Eiperlmenl Station has an experimental 

orchard of 300 varieties ten years old at Seaford, on the 
writer's place, and another orchard of 75 varieties at 
Brldgevllle, must of which fruited in 1900. In the Sea- 
ford orchard a number of Tasmanian trpcn were planted 

blllty to Peach yellows. A number were also planted at 
tlie Delaware Experiment Station grounds and in other 
parts of New Castle county. In Sussex county they ire 
vastly Inferior l« home-grown stock in the quality of 
the fruit and In the growth of the trees, while in New 
Castle county tfaey practically all died from the yellows, 
5. Ftaek Yelhmi.—The yellows swept the orchards 
out of New Castle county and from tlie northern part of 
Kent county, but it has not advanced for ten years much 
beyond the borders of northern Sussex. The most 
intelligent growers hold it in check by cutting oi 
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them, but there is no systematic attempt on the part of 
all growers, nor on the part of the state, to stamp out 
the trouble. There Is a yellows law on the statutes, but 
it is not enfon'cd, thongh in the past its enforcemeni 
did much good. For several years the disease has no) 
been so severe, though there has been a good deal of 
complaint about it in 1900. New orchards arc again 
being planted on a large scale in Kent county and some 

t the yellows has run its 
D Delaware, and that by careful attention in 
taking out trees the Peach can again lie set In places 
where the yellows has wiped out the orchards. 

6. Omtral Btmarki. — The geographical location of 
r>_, , 1 .L_. _. _.i 1||,, ^jiji approach it 
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One night on the railroad will reach moat of them, 
two nights all of the desirable markets. The soils are 
excellent, heavy In northern Delaware, a medium losm 
in the central part, and a sandy loam In Sussex county. 
It is easily and cheaply vrorked, not stony, and responds 
kindly 1« treatment. Of the new lands. Iliosc recently 
cleared of chestnut and sassafras are preferred, but 
pine-land makes eiceiient orchards. Crimson clover, 
cow-peas or other cover-crops grow readily and furnish 
humus and nitrogen to the soli, and with the natural 
ease of working and cheapness of labor make it possible 
to bring an orchard into bearing and to maintain it at a 



ten years ago 

demand then are now uui ut uaiH. ruriueciy vue wiuiB 

Peaches, auch as Oldmixon and Mountain Barerlpe, 
were In stroogdemand; now the call is for yellow fruit, 
and the tinest while varieties hove to be sold at low 
prices. Early kinds also used to pay, but now they 
come lu competition with the best varieties from 
Georgia. Late varieties, which were also very profliable, 
are now ripe when the best fruit from New York, New 
Jersey and western Maryland is In the market. The old 
orchards comprise Troth, Hale, Crawford Early, Moun- 
tain Rose, Reeve, Oldmixon. Mt. Rareripe. Crawford 

Late. Stump, Smock. Conner ' ■- " '" 

others, and a 

ever there is a general Peach crop, as the market nlll 
not take them. In the new orclianls the yellow fruit 
will predominate, with a few white varieties. Probably 
the kinds most often found in orchanis under five years 
old are Poster, Mountain Rose, Reeves, Oidmiion. 
Moore Favorite. EiberU, Chair Choice. Crawford Late 
and Smock. The Elberta Is being planted more heavily 
than any other variety. If the writer were to set a new 
orchard bis own choice would be as follons: Connett 
Early, perhaps Mountain Rosp. Poster. Reeve™. Ell*rta. 
Chair, perhaps Crawford Late. Prite and Townsptid. 
Nearly all growers would always Include Crawford Late. 
and many of them Moore Favorite and Thurber. 

Of the newer varieties In Delaware, Connett Early, 



s the crop will he killed. In the past decade there 
i been four crops In the state. Other drawbacks ire 
large orchards, making Intensive culture without a 
e capital impossible, while still another la the ten- 
system of working the land, vhlcb makea it dlfllcult 
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to introduce into general practice the most improved 
methods of culture. 

The Peach business on the whole has been profitable 
to Delaware. The days, however, when fortunes were 
made from a single crop, when a farm was bought or a 
large mortgage lifted in a single season, have passed. 
Once those times were known in Delaware, but that was 
before Georgia, the Carolinas, Arkansas, the Ozark 
region of Missouri, Michigan, New Jersey, New York, 
or Connecticut had entered into the business on their 
present scale. Peach - growing is still attractive to 
planters in Delaware. More money can be made in it 
than in general farm crops. More attention is being 
given to the selection of varieties, to the care and plant- 
ing of orchards, the picking and handling of the crop, 
and, lost but not least, to the marketing of the fruit,with 
as many middlemen eliminated as modem business 
methods will allow. 

Peaches Carried by Pennsylvania Railroad, Delaware 

Division. 



Year. 



Baskets. Year. 



Baskets. Year. 



Baskets. 



1867 1,233.600 

1868 13.800 

1860 2,411.400 

1870 1,624,200 

1871 3,200,400 

1872 2,454.000 

1873 1.721,800 

1874 759.000 

1875 6.443,»)0 

1876 1.721,200 

1877 2,401,800 

1878 521.400 



1870 2,508.000 

1B80 2,050,200 

1881 46.800 

1882 2,731,770 

1883 1,783,447 

1884 1,938.617 

1885 1.870.406 

1886 1,009,738 

1887 848.347 

1888 3.177,447 

1880 840,577 



1890 5 

1891 3,196,717 

1892 265,893 

1893 4,208,500 

1894 29.620 

1895 2,100.334 

1806 3,.513,4I3 

1897 234,876 

1808 173,502 

1809 3.157 

1000 2,634,203 



The figures for 1900 include the peninsula, but not 
two small side lines. It is estimated that 1,000,000 
baskets were carried by other means and that 500,000 
were used by the canneries. Probably two-thirds of the 
Peaches included in this estimate were grown in Dela- 

^■'*' Charles Wright. 

The Peach in Caufobnia.— There is no distinct 
Peach belt in California, but the Peach is grown suc- 
cessfully over a wide area and under varied climatic 
conditions. Tourists generally talk of "the California 
climate" as if it were one thing, but a glance at the 
article California in this work will give the reader 
some idea of the immense variety of climate and crop 
conditions. 

A narrow strip along the coast is too cold for the 
best quality of Peaches, even where frost is unkno\vii. 
A very few miles inland and up to an elevation of 2,000- 
:i,000 ft., the Peach is at home when the grower has 
done his part. In a large part of the state the best 
results are attained only by irrigation. In some places no 
rain falls from the time the trees bloom until the latest 
fruit is gathered. There are some localities, however, 
where the water in the soil is close enough to the sur- 
face to give an ideal supply of moisture without irriga- 
tion. It is an odd fact that Peaches in the central part 
of the state ripen before those in the southern part. 
The time of ripening in the extreme southern part does 
not vary much from that of southern Ohio, while 500 
miles north in the Sacramento valley they ripen two to 
fourweeks earlier. In some of the warm foothill regions, 
Alexander begins to ripen the latter part of May. 

All kinds of care are given orchards, as one will find 
in any state, but on the whole orchards probably re- 
ceive much more attention in California than elsewhere 
in the United State's. The successful orchard ist has 
learned well the lesson that there is room at the to^). 
The less careful have learned that there is little money 
in the orchard business. 

In the preparation of the soil, deep plowing is all 
thai is usually done. California soils are generally 
about the same all the way down, but vary much in 
depth. Good Peach orchard soils should be not less 
than 4 feet deep, and a greater depth is desirable. 

The trees are usually planted 20-25 feet apart. In the 
southern part of the state the best practice is to grow 
nothing between the trees, even the first year. The till- 
age is thorough, deep and frequent. After February 1 , 
tillage is given in two directions after each rain, care 
being taken to complete the work before the soil can 



bake or get hard. This double cultivation is Kept up at 
least once a month after rains cease, which is usually in 
March. Thorough surface tillage is practiced after each 
irrigation. Tillage may be much deeper without injury 
in California than in most states, for the reason that 
there is a much warmer subsoil which permits the roots 
to go down deeply to reach the moisture nccessar>' to 
carry them over the long periods without rain or irriga- 
tion. Orchards should be perfectly free of weeds from 
March 1 to the end of the growing season. Clean til- 
lage is not sufficient. The ground must be in fine tilth 
from 4-6 inches deep and kept so all summer. 

The low-headed tree has the preference. At planting, 
the nursery tree is cut back to 12-18 inches. The first 
six weeks after growth begins the trees are gone over 
at least once a week to rub off all sprouts that are not 
desired. Four or five are left to form the main branches ; 
these should be as evenly distributed around the tree as 
possible. Also they should be as far apart in a vertical 
direction as possible, as two growths should not come 
from one place. Three or 4 feet of new growth for each 
branch the first year is considered fair. The first prun- 
ing occurs the following winter. About three-fourths 
of the season's growth is cut back and all small shoots 
are taken off from what is left. This facilitates even 
and better growth of the secondary branches that start 
the second year. There should be 2-3 of these branches 
from each primary branch, being careful to keep all 
others rubbed off by at least weekly visits to the tree 
for a month or more after growth begins. The second 
winter's pruning consists in cutting back one-half to 
three-fourths of the length of the main growths and 
cutting out most of the small side shoots. A few are 
left to bear some fruit the third year. Each fall or win- 
ter at least one-half the length of the main growths is 
cut back and a number of the remaining small bearing 
shoots are taken out. If these bearing shoots have 
plenty of fruit-buds near the base, it is best to cut off 
one-half the length of these. If they have no fruit- 
buds near the base (as they are not likely to have if the 
tree is growing very fast) they are left whole. This 
cutting back of the bearing shoots aids very much in 
the thinning of the fruit. The best practice is to cut 
out all shoots which fruited the previous season. They 
nearly all die anyway. The tree looks much better 
without them and is supposed to be more healthy. 
Nothing short of severe pruning secures the best results 
under ordinary circumstances. 

There is no single operation of more importance than 
the thinning of the fruit, even after such thorough 
pruning as above described. There are many methods 
of thinning. The one that can be communicated the 
easiest and possibly the best (because any one can do 
it) is to pull off all but two Peaches from each bearing 
shoot. A dozen or more may be on the shoot, but they 
must be taken off. The usual size of such shoots is 
about an eighth of an inch in diameter. If they should 
be about % inch in diameter, three or four Peaches are 
left. The time to thin is when the Peaches are about 
% inch in diameter. At this size they are likely to re- 
main on the tree (the "May drop" being past), and if 
thinning is promptly done the tree's waste of strength 
will be smnll. Those who think this is severe thinning 
should remember that any fruit, both in bulk and 
weight, is eight times as large as one that has only half 
its diameter. The above method of pruning and thinning 
saves the tree from breaking down. The fruit is all mar- 
ketable. The tree makes a good growth and is in fine 
condition for the succeeding crop. And, finally, it pays. 

The varieties planted in California are largely Foster 
Early and Late Crawford, Muir and Sal way for free- 
stones. The Orange and Lemon Clings, for clings, are 
largely used by the canneries. Levi Cling is largely 
planted in some of the foothill regions. There are 
many other varieties planted in a small way. Some of 
the newer kinds give promise of taking a place among 
the regulars. A good variety of Peach for California 
must have large fruits and plenty of them, which will 
ship well and dry well. White Peaches are but little 
used. The canneries are paying the best prices for good 
yellow clings. 

Three or four irrigations, about a month apart, are 
usually given. The furrow system is the prevalent one. 
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Three to bIi farrows are mode between tbe roirs of 
treee, »iid in these the w&ter runs in k Bmall Btream 
24-48 hours (or each irrlgntloa. The length o( time 
depeudi on the sol), Bome soIIb taklog in water mucli 
more freely than others. The amount applied each time 
should equal a rainfall of 3 or 4 inches. One irrigation 
after the crop is oH is eicelleot for the BuccBedlng crop. 
There are four ways o( disposing ol the crop— drying, 
shipping, local markets and canneries — though It iH 
seldom that all of them are available in one locality. 
Tha usual net return to the grower is a little less than 
one cent per pound for the l>est fruit. 

Drying is the largeat opening for the diapoaal of the 
crop. The drying is all open-air sun drying, requiring 
5-B days to complete the work. The fruit in all well 
flulfure.l aftPT cutting. The time required for exposure 
to the BuUur fumes is 3 or 4 hours. For hest results the 
fruit should be just sbQuC ripe enough to eat. Drying 
without sulfur would make the bu^incKs unprofitable "» 
market standards now are. The sulfurlng preserves the 
color and quality of the fruit. Bipe fruit dried without 
it would be black and taste burned. In cooking sul- 
fured fnilt flrst apply hot water for a minute or twn. 
then pour off, cover the fruit again with water and afttr 
half an hour or more pour off again. Fruit cooked In this 
way may be eaten in quantity without any bad effects, 
-■■■ ,( 1^ enough sulfur even to tamish t|- 
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PEACOCK PLOWEB. See Pain- 



FEASDT is described under Ararhia hgpogaa, but 
Peanut culture is not included In this work because 
Peanuts are an agricultural, rather than a horilcnltural 
crop, See Farmers' Bulletin No. 25, U, S. Dept. Agric., 
by R. B. Handy, S4 pp,, lafW. 
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basin, Pear culture always has been precarious, due pri- 
marilytothegreat liability of the trees to blight. In the 
southern states, the cliinate is too hot for the best de- 
velopment of the tree and the best quality of the fruit. 
In the north prairie states, the winter climat« in so 
severe that the Pear tree will not grow. Some time b«- 
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fore the middle of the century the Sand or Chinese Pear 

(Pgrut Sinemit), Fig. IWO, was Introduced into the 
eastern states, although It uttracted little attention. It 
soon hybridised with the common Pear, and a race o( 
monarel varieties was the result. Of these hybrids only 
two have gained great commercial prominence, These 
are LcConte and Kieffer, Fi^s. l<>8I-3, The LeConte 
was found to be well adapted to the southern slates and 
its general introduction there after the close of the civil 
war was the begiDniug o/ commercial Pear culture in 
the south. It was flrst supposed to be blight-proof, but 
In recent years the orchards havo been nearly deci- 
mated by the blight with the result that the LeConte is 
gradually lessening in importance and its place Is being 
taken by the Eietfer, although the latter is by no means 
blight-free. The Kieffer Pear originated with Peter 
Kletter, of Hoxborough, Philadelphia, an Alsatian gar- 
dener, who died in 189U, He gn-wthe Chinese »and Pear 
and sold the seedlings as ornamental trees, for this spe- 
cies is of very distinct and handsome growth and Uie 

Pears were Bartletts. Amongst one of the batches of 
seedlings from the Sand Pear he noticed a plant with 
different foliage, and this ho saved. Its fruit was found 
to he superior to the Sand Pear, and It was Introdured 
as the Kleffer. The Kleffer Pear is now very popular 
in many parts of the country because of its great vigor, 
health fulness, productiveness, and the keeping quali- 
ties of the fruit. In point of quality, the fruit Is dis' 
tinctly Inferior, hut it meets the demands of the market 
and is an excellent fruit for canning. I 
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ery hard Pear whi 

but It is occllent when used b_ , 

grant and ornamental. The tree is a most vigorous and 
clean grower. The plant Is well worth growing as an 
ornamental. It is used tor stock for ordinary Pears, 
particularly in the southern states. See Pgrut. 

The Pear thrives on a variety of soils, but it succeeds 
bei<t on Ihoae which are rather hard clay. On sandy 

In part, to the fact that trees grow rapidly on such lands, 
and are, therefore, more liable to the attacks of blight. 
It Is now generally accepted tiiat trees which are making 
a strong and soft growth arc more susceptilile to blight 
than those which grow rather slow and Arm, although 
all trees are liable to attack. Some varieties are much 
more immune than others. Caution must he eiercised, 
therefore, in the tilling of the Pear orchard. Whilst 
Pears profit by the best tillage, as apples and potatoes 
do. It is easy to carry the tilling and fertilising so tar 
as to produce too vigorous growth and thereby Invite 



the blight. Therefore the moat carefal Pe«r Krowera use 
■pwiD^ly of stable msnare sod of nltrogeaoui cover- 
crops. They prefer to supply fertility by means of con- 
cenmted ftrtiliiera whiuh are not very nch In nitrogen. 
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not making a strong and 
aleady growth, it is a« Dec- 
ennary to apply nitrogenoas 
fertilisers to The Pear tree 
aa hi any other. In the in- 
terior oouniry, Pears are 
likely to Buffer from *un- 
■eald, and therefore thetopa 
are started Tt'ry low, usnally 

e than two or three 

nthe ground. islaDd- 
ard Pears aru pruned much 



«>[ years, and In pruning It is Importtmt that these spurs 
be not removed uhIpbs it is desired to thin tlie fruit. 
The flowers are borne In umbel-like cj^es (Fig. 16S4), 
bnt In mosl cases onlf one fruit sets In a oinster. Pear 
trees are usually planted much closer than apple trees. 
The customary distance is 18-20 feet. Fig. 1686 shows 
an average east -American Pear orchard. 

Many of the varieties of Pears are Infertile with them- 
selTes; they need the pollen of other varieties In order 
to cause them to set fruit freely. Probably any variety 
will fertilise any other variety in ease 
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are uauatly classed as self-sterile kinds, but the degree 

of sterility varies in different places and with dlffe 

conditions. The safest plan In tb 

orchard Is to plant not more than t 

riety together, and to alternate with one or two rows o[ 

another variety. 

Oood varieties of Pears are numerous. The one most 
ImporUnt variety la the Bartlett (Fig. 10851. which was 
early introduced into the United States from Europe, 
where it is known aa the Bonchretlen. At the 
present time the Kleffer probably holds sec- 
ond place. In the eastern stutes, the Seckel 
( l^lg. 1607) is a prominent variety, and Is the 
standard of quality. Ocher prominent varie- 
  ■— ■">«), Clalrgeau. Hardy, 
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1 Kieffer, LcConte, 
Uarber, and Smith. The season of the ma- 
turity of Pears runs from midsummer, when 
it Is Introduced by Summer Doyenne and 
Manning EUiabetb, to late winter, when it In 
closed with such late winter varieties as Nells. 
Josephine de Malines and others. The wintiT 
Pears are relatively little known In the east- - 
ern sdites. As a rule, tbey come inlo bearing 

reason why they should not be better known. 

Winter Pears are kept as winter apples are, 

although somewhat greater care Is necessorj'. 

They should be kept In a uniformly cool 

temperature. If allowed to hanj; too lonfc on 

the tree, they become over-ripe; and then If 

placed In an ordinarily warm cellar, they do 

Dot keep more than one or two months, t'n- 

like most other fruits, all Pears are greatly Improved in 

quality If they are ripeneil indoors. They should be 

E Irked as soon as they have reached their full sli 
avel - ' 



If kept too warm, they ripen too quickly and 
The best quality Is secured when they are picl 
two weeks In advance of their normal ripening. 



■e likely to shrivel. 



picked about 



When worked on the quince root, the Pear is easily 

Her, and, since the trees are small, the fruit can be 
thinned and the trees sprayed, and the fruit therefore 
should be of the highest quality. Dwarf Pear trees re- 
quire more care than the ordinary standards, however, 
and they should not be planted unless the cultivator 
understands this fact and is willing to give the atten- 
tion that they need. Although the trees are by nature 
dwarf, since they are worked on a smaller-growing spe- 
cies, tbey nevertheless tend to become half standard if 
left to themselves. Therefore they must he very severelv 
headed-ln every year. A dwarf Pear tree should n 
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keep it down to this stature, from one-half to two-thirds 
of the annual growth is removed late each winter. Tlie 
trees are often planted as close together aa ten feet each 
way, but this Is too close. Vfilh the ordinary broad-lop 
pruning, which nearly all American growers give, one 
rod apart each way is not too great. A good dwarf 
Pear tree is one In which the union with the quince 
stock is very close to the ground. When the tree is 

Slanted, this union should be from four to six inches be- 
)W the surface after the ground has settled. This deep 
planting prevents the breaking of the union and places 
the quince beyond the reach of borers. If planted 
deeper than this, the Pear clou may throw out roots of 
its own; In fact, It sometimes does Ibis if planted only 
six inches deep. This roollng of the stock is no par- 
ticular disadvantage, although the tree thereafter tends 
to grow stronger and greater pruning is necessary. An 
expert grower can pick out the trees which are rooted 
from the Pear stack by their more vigorous growth: 
If he desires to check this redundant growth he may cut 
oft the Pear roots. It is the common opinion that dwarf 

the greater number of specimens which one sees about 
yards and on unlllted areas, but a dwarf Pear orehard 
on good, well-drained ground, which is well-tllled and 
given regular pruning, will last a lifetime. There are 
ilwarf Pear orehards In New York state which are fifty 
years old and are still thrifty and productive. The va- 
riety that is ofleucst grown as a dwarf Is the Duchess 
(Duchess de Angouleme). Fig. 1689. This is a large 
Pear of Irregular shape which sells well because of Its 
slie, but It is ot indifferent quality and may not be good 
enough tor a special or personal market. Other varie- 



d be placed in a dry and rather 
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ties popular for dwarfs ore Louise Bonne, Anjou, Clair- 
geau. Manning Blliabeth, and. to a less extent. Bartlett 
and Seckel. The KieCTer Is now and then grown on 
dwarf stock with very good results. 
The Insect enemies of the Pear a 



witb tTo or throe eieepUona, are not very 
tree Ix aCtacted b; borers, altbougb t 
peaches and apples. These are kept 
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It by digging 

T fruit stocks. 

The fruit is attacked to some eil«iit by the codlLn-niotb, 

Irat the arsenical sprays keep tfals insect In check. Of 

late years '*■- "- 



though it IH very irregu- 
lar in its outbreaks. It 
can be controlled by thor- 
ough work with a spray 
^ ol whale-oil soap, one 

gallons ot water, begin- 
ning aooD after the fruit 
has set, and repealing 
the application whenever 
the piiyllaa become nu- 

tA y%i. ot the East the fruit is 
attacked by the Pear 
midge, a mlnate fly whose maggots work In the very 
young fruit. Thorough cultivation will check tLis Bcri- 
ana pest, but its complete control often involves the 
destruction of all the yo " 
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applies 
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said to kill the insect after it leaves the fruit 

Tlie foliage and fruit of the Pear are attacked by pars- 
aitic fungi, which cause the leaves to drop and the fruit 
to become scabby. These diseases are readily held in 
check by spraying with Bortteaui mixture. Fifty years 
ago the While Doyenne Pear was the most popular va- 
riety for growing on the quince root, but because of 
the Pear scab it passed away. It was supposed that the 
disease was due Co uncongenial climate. Since the ad- 
vent of the sulfate of copper sprayt 
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ard varietiee, but of late years it has treen little grown 
because of the cracking of the (rult. It is now likely to 
come Into vogue again for home planting. The Bor- 
deaux mixture Is a spectflc for the disease- 
pear blight or Bre blight is the most serious disease 
of Pear trees. It Is an American disease. It Is caused 
by a microbe which enters through the growing points 
(llowers and tips of shoots) and thrives in soft or "soc' 
culent" parts. Gradually the micro-organism works 
down the stems, killing the tissues and rauslng the 
leaves to die. in the lesf-bllgbl, which is a distinct 

fall: in' the Pear blight, the leaves turn black and hang 
on the tree. The Are blight attacks apple trees, 
particularly In the Plains region. It is pruDably ab- 
original on hawthorns and related plants. Tbero Is 
no perfect preventive of the disesse. Some varieties 
seem to be relatively Immune, as, for eiamiile, the 
Duchess. It is now generally believed that trees are 
more subject to the disease when they are making ex- 
cessive growth; therefore It is advised that tillage and 
the application of stinmlaling manures be moderale. 
As soon as the disease appears, cut out the affectpd 
parts, severing tliem some inches below the lowest 
point of visible attack. Da not allow blighted branches 
to remain on the tree over winter. Pear blight is not 
equally prevalent or virulent every year. 

There are no recent American books on the Pear. 
Two books have been written on this fruit: Thos. W. 
Fields' "I'ear Culture,- New York, 18S8; P. T. Qulnn'^ 
-Pear Culture for Profit," New York, 1869, New ed., 

Some years ago the writer secured from the ven- 
erable T. T. Lyon, of Michigan, since deceased, an 
article, tor publication, on the Pear. The article was 
not publlKhed, however, and it Is reproduced below, 
omitting only the parts on insects and diseases. The 

- 's glad to place this article alongside the other 



d eharaeterlxed by beauty of style. 



. fhereas little or no attention is given to sys- 
tems ot tillage, pollination, spraying, and commercial 
methods- L_ H. g. 

The Peab. I. lit Importance. — So far as cultivators 
generally are concerned, this fruit is less important 
than its near relative the apple, for the reason thai, 
while the two begin to ripen at nearly the same season, 
there are few, if any, desirable varieties of Pears In 
season later than December (if we except a few austere 
ones, suitable only for culinary purposes), while apples 
are abundant for four or five months longer. Moreover, 
during its entire season, the Pear is supplemented by 
the mass of luscious, though perishable, summer and 
autumn fruits. The liability of very many usually ex- 
cellent varieties lo be rendered Indifferent in quality 
by unfavorable seasons, neglect or unsuitable soil, is 
also a serious detriment to the general popularity of 
this fruit. The liability to the loss of the trees by 
blight, beyond question detracts greatly from the value 
ot the Pear, especially for commercial purposes-, while 
it aieo exerts a discouraging intluence upon amatenr 
planting. To the careful and discriminating amatenr, 
as well as to the man ot wealth, with a foudnese for 
trull culture, whether in person or by proxy, this tmit 
oftan assumes a prominence over any. if not all, others. 

2- Eilinl of C'liHitddmi.- Doubtless, for reasons 
heretofore stated. Pear trees are but sparingly planted 
by most persons- The fruit sent to the marhet comes 
largely from the plantations ot specialists who, with 
soils adapted to the purpose and the necessary knowl- 
edge of varieties, have undertaken the business as a 
commercial enterprise. In the climates ot the seaboard, 
and, to a considerable extent. In the region of the Great 
Lakes, the Pear is exceptionallv successful ; white awsv 
from the inBuence of targe bodies of water, and es- 
neoially In the prairie regions of the MissiBslppl valley, 
from unsultableness of climate or soil, or both com- 
bined, the trees are liable to be either killed or seriously 
Injured in winter, and hence arc short-lived and UA' 
profitable. • 

3. 4»p(cf. - Perhaps in no other important partlenlar 
does the climate of eastern and central North America 
differ more widely from that of the Pear-growing re- 
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grortli, snil also to mitigate the llsbilitj- tu alMrnate 
freriins and thawing Id winter.  nortlierty or Dortli- 
BMterly elope l> to be preferred ; whith, however, 
■hould be so gndnal u not to aerloasly Interfere with 
the eoQTenience of cultivation. A» we approach the 
northern limit of practicable Pear culture, however, 
> modiaeation of thl« rule of selection may be founil 
desirable, since, with the nhortcr growing season, a 
wanner eipaeure may pmve neeenBary ai a meani of 
hasten ing MBlurltf . 

4. So. I». -While the Pfar trwi will yield more or less 
satisfactory reeults in a variety ot Rolls, it Is found to 
■iicce«(t most perfectly In a strong lo«™, ot moderate 



It such peculiarity ti 



offer inc 



sed pro] 



ility of r 



results. SeMls 



intended for I 

planted very thinly In strong, rich, deeply prepared 
soil, Id a single row, and covprt-d with not mors than an 
Inch of earth, so Ihat the young plants shall have ample 
space tor developmeut. 

Seeds Intended for the growing of stocks for nur- 
Rery purposes should be collected from varieties in 
which the seeds are plump and well developed, as well 
a* from hesllhy. vlgoroun trees. American nuraerynieu 
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asiderable portion of the 
^'~ purpose, unless deeply 



and thoroughly underdralned ; while c 
are quite liable not to prove fully satisfactory. A few 
varieties are found to be moderately successful on 
xandy soils, but for general planting such soils should 
l>e avoided. 

5. Mayiurti.- The liability of the Pear tree. In this 
climate, to the attuvks of blight is tliought to be hi- 
creaned by excessive growth. It Is. therefore. deHlralile 
that the annual growth be completed and ripenni at as 

liability to blight ap parent I'j 

in actual progress. Stable ana ocner niii 

iiures should, for this reason, lie applied 



ily while growth Is 

mwlerate 
eiclle re. 
wed growth shall be paHt. PotsHli. lime and phns- 
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position of both tree and fruit, and wh 
lit in eicesB Id the soil, may be profltably applied in 
either autumn or spring. Salt may hI»o be proflubly 
applied to the comparatively dry soils rtrommended for 
the Pear, but with care Dot to apply in excess. One or 
even two quarts may be safely applied to each tree, be- 
fore the cr.mraencenient of growth Id the spring, it well 
distributed upon the surface over a space of at least U 
or B faet in diameter, and left to be cnrrled gradually 
Into Ihe soil by dew and rain. It is believed to possess 

servator ot'^ moisture, and probably also as a repelh'nl of 
' " 'h may bo placed about Ihe irei's. 



soil BB far o 



eartli . 



A the 






evaporation from ii 
as a substitute for c 
mulch should bo kept well pulverized. 

e. Propai/alia7i. — (n] By seedliugs: Seeds, when to 
be planted for the origination of new varieties, should 
be selected from well-grown and fully mstured fruit... 
of such varieties as possess In a high degree the quali- 
ties sought to be reproduced or improved, since a va- 
^ely In which a charact eristic is strongly developed 
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ripened wood of seedling Pears Is very liable to be at- 
laeiied during midsummer by leaf-blight or mildew, 
which prematurely arrests their growth. For this reason 
European stocks are generally preferroil by nurserymen. 
This attack of mildew may often be partially or wholly 
avoided by planting In virgin soil remote from other 
cultivated grounds. Pear seedlings form a very long 
tap-root during their Srst year, with few. If any, side- 
" they are taken up preferably in 
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other injury 
be heelbd-in 
spring, to b. 
left t. 
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led t 



! planted 

se protected from neaving, o 

Inter; or, preferably, they ma; 

iBu-iii, Id a irost-proof cellar, and planted ii 
to bo budded during the ensuing summer o 

become more fully established for budding i 
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Seedlings lntende<l for fruiting 
planteii in rows, about 8 feet apart eacu way, wiin me 
expectation that many wilt be found worthless, and 
either removed or destroyed. . Needling Pears usually 
require to be fruited several years before their charac- 
terisiics bocoms fully developed. This generally recog- 
nised fact may be taken as a warning that the occa- 
sional effort to hasten the puberty of a seedling by 

variety cannot be trusted to indicate the ullimate char- 
acter of the fruit of the yet incipient variety, since it 
is Impossible to foresee to what extent such transfer 
may interfere with the occult formative process is 

developed. 

(&| By budding: Seedlings of one or two years' 
growth, intended for standard trees, are usually planted 
from C to 10 Inches apart In the nursery row; for the 
reason that spare, as well as cultivation, must he ccono- 
mlied to correspond with prices, although it is impos- 
sible to grow trees of good form and properly branched 
of the site and age demanded by most planters when 
thus closely planted. Trees thus closely planted should 
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year'H growth from tbe buil ; while trees Inteailed to be 
jtrown two or more years In the nursary row, and prop- 
erly branched, should be given twice or even three 
times tbe space mentioned. 

The budding at Pear stocks may be done during July 
and August if tbey continue in a growing coDdilion, but 
they are liable to be attaeiied by mildew of tbe foli- 
age, for whkb reason tbey must be closely watched, 



UK. Seckel. tba ataodard of guaUty <X Kl. 

and should the malady prove troublesome the budding 
mUHt be done as soon as properly matured buds can be 
obtained. Such stiMks a«, for any cause, were left un- 
budded at buddlug time, together with any In which 
buds shall bare failed, may be grafted tbe foUowio? 
Npring; but this, as well as anv and all grafting of ths 
Fear, must be done Tery early, Wore the earliest move- 
ment of tbe sap In spring. In tbe spring, aa soon aa the 
awelling of tbe buds indicates that the germs are alive, 
the stocks are cut backto force tliera into growth. Often 
tu insure tbe formation of straight, upright, symmetrical 
trees, careful nurserymen leave 3 or 1 Inches of the 
(■took above tbe Inoertion of tbe liud, to which the young 
■hoot may be tied, if It shall fall otherwise to take en 
upright direction. Shoots may also be thus tied to pre- 
vent their being blowu out, or otberwlee Injured by the 
wind. These stubs should be cut back to the bud when 
no longer needed for the purposes indicated. Such 
HproulB OS spring from the slock in consei|uence of the 
cutting back must ho removed from time to time tn 
encourage tbe growth of llie bud. This should be done 
while they are yot tender anil succulent and can, there- 
fore, be taken off without theuseof a huife. Tbispra«es-< 
must be repeated as they reappear, unlens it in rendered 
unnecessary by the failure or loss of the bud. See 
Omftagt. 

7. Pruninff. — Beyond that described under the head of 
budding, little pruning is required during the flrst sea- 
son, except to pinch in such aide shoots as threaten to 
rob tbe one intended t« become the tmnk of the future 
tree. Early in the spring of the second year, all lateral 
shoots must be wholly cut away, and since the Pear 
lends strongly to renew its growth from the terminal 
huds of tbe previous year, the shoot Intended to become 

point at which the top is to commence, when the branches 
to form tbe head will start from the buds nearest the 
top. The uppermost shoot must, if needfn], be confined 
in an upright position to constitute the continuation of 
the f 
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tbe height at which the top of a Ptar tree should be 
commenced, unless it be tbat the beads of the more 
spreading varieties should be started higher than those 
of a more upright habit. The preferences of the ma- 
jority of purchssera have begotten among nurserymen 
the practice of forming the heads of all varieties at a 
height of 3 or 4 feet. This height Is open to the objec- 
tion that, while not Beriously fanlty In the case of such 
spreading varieties as Onondaga, Osband Summer, or 
Flemish Beauty, It Is essentially unsuited to such very 
upright growers as Buffum, Sterling, Clapp Favorite, 
and even Anjoa. In this particular, as In various others, 
the practice of nurserymen, begotten by the preferenceo 
of the average of their customers, falls to adapt itself 
to tbe needs of the more Intelligent and consideratit 
orchardlat, and to those of even smaller planters, who 
regard the health anil productiveness of their trees bh 
of higher InipurtHnce than the possibly increased con- 
venlencu of cultivation. 

A proper system of primary branches, upon which 1o 
grow a permanent head, should be provided from the 
growth of the second season. Probably the most Kalif- 
tactory provision for this purpose consists of a central 
shoot, with from 3 to G laterals diverging from (he trunk 
at Its bone. A head should, in no case, be grown upon 

liable to split and thus ruin the tree, A few varieties, 
of wblch Rostleier Is a notable example, have the babit 
of producing but few branches, and also of making 
successive annual growths, mainly from tbe terminal 
buda of the previous year, thus forming h loo open or 
Htraggling head. Such tendency is beat overcome by 
cntting back tbe branches in spring, the effect being to 
Increase their number, though at the expense of vigor. 

After the primary branches have been developed, and 
the growth of the third year is in progress, compara- 
tively little pruning will be found necessary beyond (he 
occasional cutting away of a straggling or crossing 
branch, although there is a class of varieties, of which 
Summer Doyenne and Winter Nelia are types, which, 
espeelslly when growing vigorously, incline to twist and 
straggle so awkwardly tliaC the branches must fre- 
quently be tied in position to insure the formation of a 
satisfactory head. 

Prior to the third or fourth year, all pruning must 
necessarily have for Its object the direction and en- 
couragement of wood growth, for which purpose it is 
most etteclive when performed in late winter or early 
spring, while the trees are yet dormant. 

The fact should not be forgotten that pruning. In pro- 
portion to its extent or severity, may be a tax upon the 
vigor and health of the tree, and, therefore, to be prac- 
ticed aa sparingly aa possible. Such necessity may be 
tu a considerable extent avoided. If the orchardlat, with 
a well-deSned Ideal in mind of a tree such aa he 
desires to produce, will, during the growing season, 
pass frequently through hia plantation and pinch out, 
while yet small and succulent, all growths not needed 
for his purpose, at tbe same time "stopping" snch of 
the reserved ones as may be too far outgrowing (heir 
fellows. With the efficient performance of this procefs 
while tbe framework of the top is being developed, very 
little pruning will remain to !« done on the arrival of 
spring, while nearly the entire growth, which would 
otherwise have been pruned away In spring, will have 
been employed In developing the reserved branches. 

' itHng away of an occanionsl small branch 
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only In case of actual noresaity. and a 

Krlod early enough to permit the thorough drying and 
rdening of the cut aurface prior to the movement of 
the anp In spring, as a means of preventing bleeding 
and consequent decay. 

Summer pruning lends te check rather than encour- 
age wood growth, and since it acts to a greater or leea 
Client as an obatmction to the circulation, it also tends, 
HI does the permanent bending of the branches and the 
hardening of the tiasues, to hasten the formation of 
fruit -buds and tbe production of fruit. 

The Pear may be aucceasfuliy grafted npon tbe while 
thorn, the mountain ash and the apple, and snch grafts 
have occasionally proved more or less productive for a 
time, but in snch cases the union between slock and 
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I, imperfwl; and such 
herefore usually short- 
lived. The quiD<^e Is tbe only disalmilar stock updn 
wlilch the Fear is eiteriBively grown. Quince sUKks for 
this purpose sre lUKely imported frem Fraoce. The 
Angers quince in generally preferred for this purpose. 
These stocks aie usubUv planted Id narHery rows at the 
age of two years, to be budded during the (ollowiDg 
Rummer, In the sHme manner ax Penr stocks. When 
Intended tor dwarf trees, nurserymen iiBually cut them 
back after one year's growth from the bud to the nearly 
unUorm height uf 18 Inches, although with tlie more 
upright-growing varieties It is by many deemed prefer- 
able to branch them even 6 or g iunheH lower. Aside (rem 
the height at which tbey nhould be branched, the prun- 
ing and management should be Identical with that pre- 
scribed for standards, with the Important eioeption that 

quince and the Pear should be :) or 4 inches below the 
surface to encourage the formation of roots from the 
fear. Trees thas planted will commence to bear, while 
yet growing, solely from the quince slock, and will con- 
tinue to produce fruit after rooting from the Pear, tbUH 
affording the early fruiting of the dwarf, as wel" --•'-- 
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i'eral varieties are fotind to be especially si 
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mrface, and Is not considered suitable to be 
mixed with tbe surface soil, it should be tborongbly 
disintegrated to tbe requisite depth by means of a 
subsoil plow or other equivalent device. In all nearly 
level, retentive soils, it will be found advantugeous to 
"bark-furrow" a land along the Hue of each row Id 
the direction of tbe surface drainage, so that when tbe 
trees have been planted the drainage will be away from 



d, is dou 

ignated as quinouni. and 
more correctly as heiagonal; but whether planted thus, 
or in rectangles, the work may be most rapidly and ac- 
curately done by planting a stake where each tree Is to 
stand, and using what is known as a planting board, 
consisting of a strip of board 6 or 7 feet long, with a 
hole for a slake near each end, and a notch or slot In- 
termediate and In line between them to receive the 



mlcted to grow upon a dwarf the Srst and second years 
after planting. Such trees, if left to fruit freely. wUl 
almost cert^ly be ruined from overbearing before 
they are fully established. Many varieties when grown 
as dwarfs can never be safely allowed lo mature more 
than a small portion of the fruit which tbey will natur- 
ally se' 
Whl 

only moderately so, re<|uirlng careful and expert man- 
aitement to insure satisfactory results. A few others, 
of which Bosc n ' 



variety, their success appears to b 

Dwarf trees trained as hereinbefore speelfled, ari' 
commonly known as half- standard a. Other and more 
elaborate forma are known an pyramids, cordons. 
«tc., descriptions of wbicb are not deemed necessary 



n tbe bud are to be preferred for the folloi 
log reasons : 111 Fewer roots need be injured or lost i 
Ihe process of lifting and replanting, for which reaao 
the tree may be eipect^'d the more promptly lo reoovi 
from the shock of removal. (2) The single season 
growth may be cut back and the top commenced to su 
tbe preferences of the planter. |3) The top will prese 



roots shall have gained s 



 of the  
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iiBra Hill iHiuam iiiuB iiamuij [o displacement from 
bin cause, di The risk of failure from removal is 
really diminished, while the more prompt recovery and 
ncreased rate of growth of the trees in the more open 
rohard rows may be expected to fully compensate for 



o years 



>wth ii 



rows. (5) Something will i 

the trees and in the expense of transportation, as well 

as In the labor of planting. 

It older or high-branched trees are not objected to. It 
will usually be found that they are but imperfectly 
branched from having been grown In crowded rows. 

9. Prtparalian of Ms Soil. -When the late Dr. John 
\. Warder waa ashed how large the holes should be 
dug tor planting orchard trees, he replied, "Of the 
full slie of tbe orchard;" and It may also be remarked 
that when the ground for an orcharti has been well 
tilled and fertilised lo a depth at least equal to that 
at which trees are to be plBnt«d. there is no longer 
occasion for holes lariirer than shall be necessary to re- 
relve the roots In their proper position. If the subsoil 
lie not freely pervious to water the ground must be 
deeply and thoroughly undeijralned. and In no case 



1st, In digging trees aim to secure as many of the 

2il. Expose the roots as Illtie as possible (o the dry- 
ing Influence of sun and wind. 

lid. Prepare the roots for planting by culling away 
the bruised and broken portions. 

4th. If the roots have been essentially shortened in 
lifting, cut away the superfluous branches anil also cut 

and top Is secured. 

5th. In heavy, retentive soil, plant the tree very little 
It any deeper than It stood in the nursery, and. in addi- 
tion, raise a slight mound about Ihe trunk to avoid the 
occurrence of standing water at that point. 

3th. In strong but dry soil, a tree may be planted an 
Inch or two deeper than it stood in tbe nursery. 

Tth, In light sand, with dry subsoil, a tree should be 
planted 3 or even 4 inches deeper than It stood in the 



8lh. Dig th« hole in wblpli n tree Is to be planWd 
deep enough Co reeelve 2 or 3 iuchen of fine qoll. before 
putting the tree in place, racking It large eiiotigb to 
allow Uie roots lo be spread out in their nntumi posl- 



rel! flUecl 



Uon, 

»h. See that good, friable au 
in hene»th, among and over the 

10th. Should the noil be dry, with no Immediate proa- 
peRt of rain, It will be well, after nearly fHiin^ the hole 
nith eartb, to apply a pall of water, and after It sball 
have settled away, to fill up the hole with earth and 



true of at lea»t very many varieties that even If blown 
off or gathered when but Iwo-thirds grown, the fruit it 
put away as already deicrlWd will usually acquire a 
iiatlBtaetory quality. Fruits thus gathered and ripened 
are found to have less tendeney lo decay rapidly at the 

jc) Gathering and ripening of winter ileasert Pears: 
These should remain upon the tree as long as practl. 
cable without danger from frost. When gathered, they 
should be placed In a cool, frost-proof room, and it will 
be well also lo wrap each separately in soft paper. 
Some varletieH are found to ripen perfectly 
._,.._... ..__ .... „,^ „^ „, 

ived If they are 
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tramp It down firmly. Staking will rarely be found 
necessary, except, possibly, in the case of trees old 
enough to have been already branched, but aucb stake 
must be watched and the tree protected against injury 
by rubbing against it. 

11. 5ubJC4M«<tt(7ii»itulion. — (a) Newly planted trees: 
Ground occupied by young trees must be kept well 
cultivated during tbe spring and early summer. If hoed 
crops are planted larger quantities of manure will be 
required, but in either case cultivation should cease as 
early as the beginning of August in order to hasten the 
ripening of the young wood. This process should be 
continued during at least Ave or six years, after which 
green crops may be grow ' ' ' ' 



after plantlng~ln case of hot, dry weather during the 
growing seaaoti, mulch may be applied to check evap- 
oration from the soil and to keep it cool, but It should 
not be permitted to take the place of cultivation. The 
soil should be well pulveriied before applying it. 

(r) Manuring: As stated under that bead |.'>|, manures 



night before their usual season of maturity. 

(d) Winter cooking Pears: These should be 
gathered and put away in close packages In a 
cool, frost. proof room. In the same manner as 
russet apples, like which they will shrivel, and 
became tough and leathery, if left exposed to 
the air. They may remain in this condition 
until needed for use, 

13. Packing and Marktling.—lii America, 
Pears are generally packed for market directly 
from the ^ee, without awaiting tbe process of 
ripening. Barrels are largely used as packages, 
although this fruit is frequently put up In half- 
barrels and sometimes In bushel, peck and even 
in half-peck baskets. American growers rarely 
ripen their fruit before marketing it. This, If 
done at all. Is more generally accomplished by 
the dealer, doubtless with decided profit, since In tbe 
larger cities fully flfty dollars have been known to b« 
paid for a single barrel of selected fruit, and yet the 
same fruit ripenetl and offered in quantities to suit cus- 
tomers has been sold at two or three times the original 
cost. The marketing of unripened Pears is obviously 
unprofitable so far as the producer is concerned. 

In Europe, tbe choicest fruits are carefully selecml 
and house-ripened. When approaching their best eon' 
ditlon the fruits are separately wrapped In soft paper, 
and are then put up in packages of perhaps one or two 

in the bext posfible condition. Such fruits eommsad 
prices quite in excei^s of what they would have realised 
had they been offered in an immature condition. 

14, fariftiri, — Since the popular and desirable va- 
rieties of Pears may be found fully described in stand- 
ard pomological works, such description 
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ji of promoting early growth and the 
thorough ripening of tbe wood In advance of severe 
cold. Thorough maturing of the wood should also be 
assisted, as already said, by ceasing cultivation the 
early part of August. 

12. OallitriHe and Riptning Ike Frail. -AH selected 
Pears, whether Intended for tbe market or tor use at 
home, should be carefully hand-picked. 

(a) Gathering summer and autumn Pears: With ven- 
tew exceptions all Pears acquire a higher quality If 
gathered before they are fully ripe. The generally ac- 
cepted rule Is to gather the crop when an occasionally 
full grown, wormy specimen is ripe, or when there is a 
perceptible change in the color of the msturer Hpeci- 
raena, or when the stem parts readily from the branch 
it the fruit is slightly lifted. 

|b) Ripening summer and winter Pears: When gath- 
ered tho fruit should be placed in a cool room devoted to 
the purpose, and spread upon shelve', or In lack of a suit- 
able room they may be placed in shallow boxes or 
drawers, where In diie time they will acquire their full 
color and fiavor. Since this fruit parts with niolKture 
quite freelv, it, and especially the later ripening varle- 



works there are doubilesn 
many possessing high quality and other valuable char- 
failed to attract the attention of growers. 

Since varieties vary in their season of ripening with 
change of latitude, and ofttn, to some extent, with 

nation of such season becomes a matter of more or less 
dIfQculty. In the following lists the season given will 
be approximately that between the forty-second and 
forty-third parallels of north latitude. 

(a) Amateur Pears: It is as true of the Pear as of most 
other species of fruits, that very many varieties are of 
small sise, unattractive appearance, or of such delicate 
texture when ripe as to disqualify Uiem for the market. 
although they may possess. In an eminent degree, the 
peculiar characteristics which render them desirable, 
and to persons of cultivated taste, indispensable for the 
supply of the family. Such are termed amateur Pears. 

The following Is a list of a few of the most popular of 
tbeae, arranged approximately In the order of maturity: 
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(A) CuBinBTy Pe&ni: Very few deBsert PeorB are fooDd 
to b« satlBfneuiry tor culinBry uses, since they too gen- 
erally loee At least a portion o( their flavor and aroma 
In the pioeeHH o( eooklDg. There are, however, Beveral 
Taiietiea of high, anstere character which prove adapted 
to tbU purpose, among which are Ihe tollowlDg: 
Samt. Sttunn. Bemarla. 

Vicar Nov. Jun Ocean loniillr lood 

BJKk WoimWr Nov. Feb, (cnoiuh for deuert. 

Catlllae Nor. Usrch. 

Poond Dec. Feb. 

(c| Market Pears: The markets demand varieties of 
attraotive appearance, of at least medium elie and of 
line texture. To the grower, prDductiveoess and vigor 
of tree are also of primary importance. If possessing 
the foregolDg characteristics, a variety may prove at 
least temporarily popular, even though of comparatively 
low qnality. The following varletiee, name nf which 
may also be found in the ainaleur list, are all more or 
le«B popatar as market fruits : 

JToiM. Staton. JitmartM, 
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15. Btlatiii Dtiirableneii a/ DtcartM.-TheTD are 
a few varieUes, among which Louise Bonne and An- 
gouleme may be especially mentioned, which on free 
(Pear) stocks are either tardy bearers or require to be 
fruited several years before developing their ultimate 
qualities, but which succeed unusually well upon the 
quince, developing at once upon that stock tbeir nlti- 
mate qualities. These, especially the Angouleme, are 
raluMl as market varieties when grown as dwarfs. 

Angouleme, and perhaps aome other varieties as 
dwarfs, oocaslonally bloom so profnsely as apparently 
to prove unable to develop the fruit, which in conse- 
qiienee proves abortive. The natural and obrioiiR rem- 
eil.v in such ease Is disbudding, or its equivalent, cutting' 
back the fmlt-bearing shoots before growth Is com- 



The fact that very many varieties ore not permB' 
oently succeesful when grown upon the quince Is 
doubtless partially, if not in many cases even wholly, 
due to their increased tendency to early and eicesrdve 
productiveness when grown upon that stock, which, 
owing to the very common unwlUingnesa of the grower 
to remove the eicess of fmil, is allowed to consume the 
material needed for wood growth, and thus to occasion 
eihaualion before the tree has gained a thorough hold 
upon the soli. 

II, with any variety capable of forming a Batisfaetory 
union with the quince, and with the tree planted In the 
manner heretofore described, the entire crop of bloom 
or incipient frail of the first one, two or even three 
yearn (dependent upon the vigor of the tree) were re- 
moved, and If subsequent crops were carefully and 
thoroughly thinned, it Is st least hl»:hly probable that 
permanent health and longevity would prove nearly or 
quite OS general with dwarfi as with staudards, thus 
permitting the more eitenalve growth of the Pear In 
greater variety in smalt or amateur plantations and in 
limited grounds than Is practicable with the use of 
standards. t. T. Liob. 



KM. Lodden oaad In Naw Jersey for nlcklni Pears. 
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Pkars on the Nobthekn Pl^ihr.— The culture of 
Pears In the middle west follows the general lines of 
Pear growing In the Atlantic (States, but there ore some 
radical points of difference. The dllHcultles of Fear 
growing In the upper Hlsaisslppi Valley ore many and 
grievous. Above the fortieth parallel and west of Ihe 
Great Lakes, nearly all efforts have been failures. The 
best successes have been on high, rather steep ridges 
and bluffs near watercourses, with light colored clay 
soils and northerly exposures. Peartrees are not planted 
to the bottom or to the top, but in belts midway around 
the slopes. Plnma may be used lower down andcherries 

The ground ehould be already set In clover or blue 
grass. Small circles «re spaded out fur the trees. These 
are cultivated with the hoe and widened wtih the growth 
of tbe tree. Small trees branched very tow are be^t. 
The trees may be cut back the second year to within a 
few Inches of the ground. Only a very moderate annual 
growth Is desirable. 

Use no manure until the tree has borne several crop- 
of fruit, and then only with extreme care. Rich, black 
soils, plenty of manure and clean culture are deadly 1o 
Pear trees in this region. 

The critical period is that of the first fruit crop. The 
deadly enemy Is blight, which Is sure to appear then. 
The successful Peargrower must not neglect his orchard 
a single day during the season of blight, but watch for 
the enemy and cut out and bum every blighted twig as 
soon as seen. Sultry, damp weather In June is most 

Such varieties as Wamer,Longworth. Vermont Beauty, 
KooDce, Kicffer, etc., are said to succeed further north 
and resist blight better than any others. Under slightly 
more favorable conditions, Clalrgean, Howell, Seekel, 
Tyson. Washington, Flemish Beauty, etc.. may be need. 

Tbe hardiest and blight -res Is taut varieties may be 
grown and when In bearing a branch or two grafted with 
a more delicate sori with success. q_ j,, Watrous. 



DOted the preiience ot seedling Pear treeii iu Ihe mi 
sioD gardenB. Many of tliese trees HUrvived tlie neglect 
wbleh came upon tlie mis«toa propprtieH Ktter the secu- 
IkrfzaClon. and were In thrifty grovth niid bearing at 
(he time of the American occupation. The Brat Fears 
Bold in San Francisco and in the minee in 1(M9-,tO were 
gathered from oM mission trees, and some of these old 
trans grafted over, gave the first California product of 
the popular European and American varieties of half a 
century ago. Prom this beginning the growth of Pears 
Increased until the commercial product of 1899 incladed 
the following: 1684 carloads r-- '—' ' — 
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Pears but because other fniils do worse Ihau they. To 
fully plant the area Inlendud for fruit, Pears will go on 

freer soil will be given to other fruits. Slill Ihe cbiet 
product ot Peai's ia from the best loams California 
affords, and the proflta from the tree warrant the use 
of such land. Pear trees are regularly pruned to a low 
vase form, but aeidom opened in Ihe center, the Inte- 
rior being used for bearing wood, and foliage enough 
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s of olbor Pears canned, which was HO.OOO 
cases more than the preceding year. There are about 
one and one-halt million Pear trees In California or- 

It la a most interesting tact that a single variety tur- 

foor-flfths, of the Pear products ot tbe state, and that Is 
the BartleCt. Whatever it may lock In high quality Is 
more than compensated for by Its commercial servicea- 
bility. It is handsome and of good size, endures long 
carriage, cans well and dries well, and Is ot suDlciently 
good quality to please consumers : in fact the California 
grown Bartlett Is said to be better than the same va- 
riety grown In the Atlantic stales and In the west of 
Europe. This Is not, however, the chief reason why the 
Bartlett so largely preponderates In Califomla. The 
ruling condition is found in the fact that owing to tbe 
marked differences In localitien not widely distant and 
yet dlflerlng "" '~" " 



valley, 
 igh 



It and mountain BariTetis follow e _ 

i>early three months and thus make succession of dif- 
ferent varieties during this period unnecessary. Ther 
Is, however, at prcwDt a greater disposition thai 
hitherto to extend the season by growing other varie 
Hes. but they are selected for resemblance to the Bar< 
lett type. Clapp Favorite is sold as an "Eariy Bart 
lett," and a Winter Bartlett, an Oregon Hsedling, la noi 
being planted to carry tbe same slvle ot a Penr as 1st 
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as possible. Still some progress is being made in ex- 
tending the Califomla list of popular Pears and some 
ot local and ot distant origin will probably achieve 

California Pears are grown on Pear-Beedling roots- 
very Uttie recourse being bad to rooted cnttings or to 
dwarfing stocks. A dwarf Pear tree is almost a curi- 
osity. The heavier loams and even clavn are sometimes 
planted with Pear trees, not because they are best tor 



thinned to tavorsiie and to relieve the tree from o._. 

The varieties chiefly grown are tbe following: Bartlelti 
Anjou, Clalrgeou, Clapp. Comice, Dana Hovey. Easter, 
HsRly, P. Barry (a California seedling), Seckel, and 
Winter Nells. E. J. Wickson. 

The EilrrEB Pear wan grown from seed of the Chinese 
Sand Pear, probably crossed with the Bartlett, by Peter 
Klefter, a horticulturist, who lived near Philadelphia. 
He flrsteihlbited the fruit at the Centennial Exhibition, 
In IBTC, In that city. See p. UA2. The planting of or- 
chards ot this valuable I'ear began soon after this time 

2 or 3 years than ever before'. The Kieffer being won- 
derfully productive, the planting having gone on apace, 
and none of tbe earlier planted orcbards having ceased 
to exist, the question may properly arise, with the great 
probable Iticrease In the production of the fruit. What 
ot tbe marltetsT 

We In the East have been shipping Kieffer Pears by 
ear-loads, sometimes packed in barrels, at other times 
loose or In bulk to be packed at destination, to cities in 
the middle West, hut those cities in the future will be 
largely supplied with truit grown near by. This Pear 
has grown in favor with consumers, to an extent fully 
eqnal to the Increased production. It was observed 
in the Philadelphia and New York retail markets 
and fruit staods that during the months of October 
and November, in 1898 and 1H9tf, there were very 
tew Pears offered, except the Kieffer. It is excellent 
for canning and preserving, and It Is fortunate that 
such Is the case, so that a laree part ot future crops 
I J ,_ .. m,.. .-eff„,i]i flouriah 

. :*terplant- 
ould generally be considered close, 150 to 
2m trees per acre, leaving a driveway of 22 to 21 feet 
every 3 or 5 rows, on which to cart the trait trom the 
orchard. By close planting the treesjiTOlect each other 
from the winds to a great extent. Two-year trees are 
best for planting; let them head low, 2 or 3 feel, cut 
back at planting and annually for several years one- 
half of preceding year's growth, "and keep top thinned 

sturdy tree that will carry two or moro barrels of frnlt 
in such shape that the orchard can be cultivated nntil 
the Pears are ot marketable slie. In the season ot 1899 
a yield of over 16,000 barrels ot Kielters was bad from 80 
acres ot land, and now, on August 30. 1900, there is a 
prospect of a similar yield. An 8-foot Clark cutaway, 
drawn by 4 mules, is still running in the orchard. In 
our first orchard planting o( the Kieffer we were not 
advised of tbe Importance of pollination, and planted 
largo blocks without mixing in other sorts; the results 
were very little fruit, except on trees near to or aajoin- 
Ing orchards ot other varieties ; there Klefter trees pro- 
duced uniformly go«l crops. It was a heavy loss to 
have an orchard in this shape for several years; the 
remedy seemed to l>e. and was. to top-graft some of the 
Kieffer, and also to replant to other sorts blossoming at 
the same time. A mixture of not less than one-tenth of 
Le Conto or Oarber answered the purpose. One to 3 
per cent of the orchard trees die annnally from a sort 
o( body blight; the spaces are reset with other trees, 
which bear fruit In a few years. In picking the frait 
we use ladders hnng on wheels (old carriage wheels), 
which are rewtlly handled and safe. Ladders 12 to 21 or 
even 30 feet can be used, but with one of 18 feet, properly 
hung, a man can pick Pears from the top limbs 20 
feet high and the ladder need not touch the tree. Fig. 
1690. The orchard can be gone over quickly and the high 
Pears picke<l first, these being most likely to be blown 
off and to be bruised In falling. We use, In handling 
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our fruit from then 






klDghi 



and thinning out all sarplus I 



wblch is tnule of Mncb bemlocli plank II 
hung as low as will permit a 2-foot front wheel to tun 
under; ttelug low It Is very convenient to load from th 
ground. A man can readily load TO to 80 baskets with 
out getting on tfae wagon, and the packing bouse floo 
iR about the sune height as the low wagon (orconven 
lente of unloading and reloading on other wagons fo 
carting Ic markets. John S. Colunb. 



DwABT Peabs. — Dwarf Pear trees are pnMlneed b; 
budding the Pear-wood upon the French quince. The 
point of imlon sbonid be so low that, when the young 
trees are transplanted into the orchard, tbis point will 
be 3 or 4 Inches below the surface of Uie ground. The 

KInee, being naturally of a slower growth than tbe 
ar. will, by tbe moisture of tbe ground and Its protec- 
tion from the drying effects of tbe atmosphere, bo kept 
more nearly equal to the slie □( tbe Pear. As the tree 
beoomeH older the Pear will throw out Pear t«oU at tbe 
onion, which will give increased Tlgor and strength to 
the tree In Itn jrears of maturity when producing heavy 
crops of fniit. 

The soli beat adapted to dwarf Pears Is a rich loam, 
with a subsoil which requires thorough underdralnlng— 
a tile dnin wllhln 5 feet of every tree in tbe orcbard 
would be thorougb drslnlng. The soil should be good 
strong com or potato ground, and kept in such condi- 
tion of fertility from year to year, for which purpose 
good, well composted, barnyard manure has no equal, 
bntmay be supplemented by other fertHlsers— as ground 
bone and potash. Small cropn, as beans and potatoes, 
may be grown between the trees the llrst few years after 
planting, but never should they be alloweit in tbe least 

proper and desirable nourishment. Tbe growth of the 

can be grown between the trees. The »nil should be 
Ihoroughly cultivated at least every 10 to l.S days during 
the growing season (111 about August 15 to September 1. 
It should cease In time that the wood may fully ripen. 
Suitable cutliration cnn hanlty be given with any crop 
on the ground, eicept, possilily, wlien suBlclenl Hpwe 
Is left without a crop next to the trees. 

The treea should be pUoled la rows 13 feet each wav, 
or In rows SO feet apart each way wllh one tree iu the 
center of each square. As tbe trees become older the 
entire ground should be given up to frequent cultlvs- 

chard be needed (o graxs, unless to elorer for Ihe pur- 
pose of plowing It under for fertilization. 

Dwarf Pears require thorough annual pnining. which 
may be done at any convenient time after the falling of 
the foliage and before the buds become In the Itsst 
swollen In the spring; but where the cold is severe U Ik 
belter not to prone till about the first to middle of 
Uareh. This pruning should begin with Ihe first year, 
and be cj>nllnned annnally during the life of the tree, 
cutting back all of the new growth to within 4 to H budn. 



which will not bo 
r limbs to the tree, so that at maturity tbe 
tree sball be open-headed, wilh opportunity for plentv 
of air and sunshine alt through the tree, without which 
superior quality of fruit cannot be grown. The lower 
limbs should be within 20 to 24 inches of the ground. 
Trees when 20 1« 50 years old should not be more than 
12 to 14 feet high, and the diameter of the branches 
about 12 to 16 feet. See Fig. 1691. It is a very errone- 
ous Impreesioa that a dwur Pear orchard nnder proper 
conditions is short lived. There are in the United 
Staten orchards In vigorous condition, and now produc- 
ing annual crops, that ore from thirty to fifty years 
old. 

8ome of the advantages of dwarf over standard Pears 
are: more trees can be planted to the acre, they com> 
mence bearing much younger, tbe fruit Is not io liable 
to be blown off by early winds before maturity. It Is 
much more quickly and easily gathered than from high 
trees, the fruit Is larger and of better qoality than that 
on standards. All varieties do not aneaeed equally well 
as dwarfs, because they do not all form an equally per- 
fect union with the quince. Duchess Is the leading and 
most profitable variety now grown as dwarf, althoagh 
many others succeed well. l. t. Yiohans. 

PxABS FOB EXPORT. — Peors have not been grown for 
the eiport trade to any large eilent, but there Is no good 
reason for It. As France supplies the English market 
with the finest Pears that are grown, the American 
shipper needs to study the varieties, season, and extent 
of the French supplies to avoid a difficult competition 
which has to be met in seasons of full production. When 
the Pear crop has been light on the continent, ai 
oceurs, we have successfully erporti ' ' ' ' ' 
Anjou, Bose, and Winter ""- ' - 
Easter and Josephine { 
quality, would meet witl 



e Malines, with their v4ry fine 
sale In foreign markets. 



B grown upon 
lone, the fruit 



log may b 



judiciously thinned, and' tbe i 
that the dwarf tree requlres- 

The fruit should be gathered when it has reached Its 
most perfect development, but not allowed to come to 
Its fall maturity, or approximate ripening. This Is the 
right condition of fruit when it Is to be shipped without 
refrigeration. With refrigeration, a little fuller maturity 
may be allowed. Each specimen should be wrapped in 
paper. A layer of eicclslor shouid be placed on the bot- 
tom of the box. which Is marked to be opened; over Ihlii 
place a sheet of paper. Pack the Pears in single layers, 



covering each with 
filled, nailing covei 

sure. Boies should hold 3S targe Pesre, ana uu > 
dlum size. Fig. 1692. This is a refinement of ev 
best packing for the common dompKlic trade. 
l<m. The risk In exporting is In the lock of 
facllltie* on steamers that are not fitted with refrlge'ra- 
tion. The fruit often becomes overheated and decays 
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in passage. Another cause for loss is rough handling. 
In unloading, the boxes are slid on planks, and if they 
are not removed promptly at the bottom of the gang- 
way, one box strikes heavily against the side of another, 
bruises the fruit and its sale is injured. The best efforts 
and work of an entire season may be sacrificed at this 
point. When the fruit arrives, and opens in perfect 
condition, the prices received are usually 40 per cent 
greater than those of the home market. The best re- 
sults are obtained when the Pears are packed and 
shipped direct from the orchard. 

With fruit of superior quality, better steamer facili- 
ties, and more careful handling, a large quantity of 
American Pears can be exported, for foreign markets 
are steadily demanding and receiving increased sup- 
plies. George T. Powell. 

PEAB. MiigtktorF.t Persea gratisaima. Avocado P., 
Persea gratisxima. Balsam P. , JfomonZica Charantia. 
Garlic P., Gratava gynandra. Prickly P>, Opwvtia, 

PEASL BUSH, Exochorda grandiflora. Pearl Fmit, 
Margyriearpus Betonus. Pearl Weed or Pearl Wort, Sa- 
gina. 

PEAT is a kind of soil formed by the partial decay of 
plants in the swamps of the temperate zone. It is a 
standard potting material in greenhouse work for cer- 
tain classes of plants, as ferns, orchids, heaths, rhodo- 
dendrons and other ericaceous plants, wo>ody plants from 
Australia and the Gape of Good Hope, and many other 
choice and difGLcult subjects. American gardeners com- 
plain that they are handicapped in growing such plants 
because American Peat is poorer than European, the 
lack of fiber being chiefly deplored. 

The Peat bogs of England are often 5 or 6 feet deep, and 
some of the Irish ones are said to be as deep as 40 feet. 
They have been forming ever since the glacial period, 
but are now on the decline, owing largely to natural 
causes. Peat bogs represent the decay of many kinds 
of aquatic and marsh plants, but chiefly sphagnum 
(which see). This moss grows upward and decays 
below. Near the top the Peat is brown, fibrous, lignt 
and porous : lower down it t^nds to be black, heavy, dense 
and without indication of its vegetable origin. The ash 
varies from 1 or 2 per cent in newly formed Peat to 10, 
20, or even 30 per cent in the older Peat. Peat is com- 
monly used for fuel by the Irish peasantry, but almost 
never in America. In gn*eenhouse work Peat is valued 
more for its porous, moisture-holding properties than 
for its plant-food. If dried, it may be used as an ab- 
sorbent for liquid manure, *^not so much for its inher- 
ent value," says Roberts (in his "Fertility of the Land"), 
"as for conserving the nitrogen in the manure, and for 
improving the condition of the stables." 

The transformation of Peat bogs into arable land is 
rarely a pressing problem in America. It is usually too 
costly for a new country. The notion, however, is very 
common that Peat lands are extraordinarily rich in 
plant-food. Nevertheless, according to Roberts, swamp 
muck and Peat are not richer in plant-food than the 
good soils, with the exception of the nitrogen in the 
Peat, which, without doubt, is far less available than it 
is in good soils. (American Peat contains about .67 per 
cent nitrogen, .21 per cent phosphoric acid, and .13 per 
cent potash.) Peat lands differ from good, arable soil 
in being cold, sour, and too wet. To reclaim them one 
must drain off the superfluous water and apply lime 
freely to destroy the harmful organic acids. Sometimes 
sand or clay may be added to improve the texture. 
Tillage opens the soil to air, warms it, makes it uncon- 
genial for nitrites, and congenial for nitrates. It takes 
time to reclaim Peat lands. Thoroughly decayed Peat 
is muck. W. M. 

Peat is chiefly composed of vegetable matter in what 
might be termed a state of suspended or partial decay. 
The soil which covers the greater portion of the earth's 
surface has been made by the disintegration of rocks 
and stones, through the agency of frost, water, and tlie 
atmosphere, and is composed mostly of sand and clay, 
these differing in proportions according to locality. 
Such soils are spoken of as inorganic soils, since they 



contain but a small percentage of organic or vegetable 
matter. Peat, on the other hand, is spoken of as an 
organic soil, since it is composed largely of vegetable 
matter, often as much as 97 per cent. It is formed either 
in the presence of water or peculiar climatic conditions. 
That which has been formed under the influence of 
water is found in swamps or the places from which 
water cannot pass away readily. Aquatic plants and 
mosses flourish, and at the end of the growing season 
they die down; vegetation is renewed the following 
season, and so on until the layers of decaying vegeta- 
tion rise above the surface of the water, when ferns and 
plants of a more ligneous character generally establish 
themselves and give firmness to the surface. 

That which is dominated by climatic conditions, as 
on the silicious sands of some parts of England, and on 
the heathy sands in the north of Germany, is composed 
principally of the roots of heaths, mosses, and other 
cryptogams which grew among the heaths. It forms a 
stratum of what might be spoken of as a very fibrous 
and elastic turf, usually not more than 3 or 4 inches in 
thickness. This Peat is not often found in this country; 
at least the writer presumes not, as he has not seen it 
offered in commercial catalogues which offer orchid 
supplies, though they offer fern-root, bog Peat, and 
occasionally, "imported Peat for orchids." The fiber is 
very fine and uniform, and is the ideal material for 
orchids, anthuriums and other tropical subjects with 
roots of a more or less atrial character, as it may be 
broken into small nodules of fiber which do not decay 
readily with the abundance of water and humid condi- 
tions that such plants must have at certain seasons. 
From its porous nature, the surplus water not only passes 
off readily, but there \h also free entrance of air, which 
is as essential as water for the supply of oxygen to the 
roots ; and by the admission of air, the material is kept 
in good physical condition. For these reasons, also, it is 
the ideal material in which to grow ericas, epacris, and 
other genera of the family Ericaceee, though owing to 
the hot summers of this country these last-named plants 
cannot be g^own to the perfection which they attain in 
England. Peat which is found in swamps is abundant 
in this country. It differs from the European product 
in not having the necessary fiber. Though not of much 
use for orchids, anthuriums, etc., it is useful in potting 
ferns, and in preparing beds for planting rhododen- 
drons, kalmias, and other larger-growing plants of the 
EricacesB. It is also useful in mixing soils for vases 
which have to stand in exposed positions outdoors dur- 
ing the summer, since it is more retentive of moisture 
than ordinary soil. As a substitute for the European 
Peat in orchid culture, etc., American gardeners use 
kalmia-root and fern-root, especially the latter, which 
may generally be found in quantity upon the surface of 
the Peat which has risen above the water. When choice 
can be had the roots of the more slender-growing ferns 
are preferable to the larger and stronger -growing 
species, since the roots are correspondingly finer. 

Edward J. Canning. 
PEA-TBEE. Caragana ; also Seabanea. 

PECAK {Eicdria Peedn, Britt. Cdrya olivtefdrmU, 
Nutt.). Of the 10 or more species of hickory, the Pe- 
can is the most important from the horticultural stuid- 
point. Possessing, as it does, the desirable qualities of 
rapid growth, reasonable precocity and productiveness, 
and producing a nut with thin shell, good cracking 
quality, full kernel and delicate flavor, it may well rank 
first among our native nuts in value and cultural im- 
portance. Its probable cultural value has long been 
recognized, but only within the last twenty-five or 
thirty years has there been systematic planting of the 
trees in orchard form with a view to deriving profit 
from the sale of the crops of nuts. By far the larger 
part of the commercial product of Pecans is still ob- 
tained from the wild trees of Texas, Louisiana and Mis- 
sissippi. 

The species is indigenous on lowlands and river bot- 
toms throughout most of the valley of the Mississippi 
and its larger tributaries. It is found as far north as 
Davenport, Iowa, in the main valley, Covington, Ey., in 
that of the Ohio, and Terre Haute, Ind., in that of the 
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Wabaib. It IB Klao abuaduil Ihrougaout eaatero Bud 
central Teiu, eitending aouthwsrd Into Heiico, but 
nowhere naehlng tbe tminediate cuost of the Uulf. The 
ftrCB of DBtunJ distribution, therefore, covers consider- 
itble portions of Ohio, Indiana, Illinois, lows, Hlsionrl, 
KkUHBS, Oklabomft, Indian Territory, ArkBosas, Keo- 
tueli;, TenneBsee, AtabamB, HisslHslppI, Louisiana and 
Texas. Commercial plantations of considerable site 
have been made in most of these states, and outside of 
thlB area In Xortb and Soutb Carolina. Georgia, Florida, 
New Heilca, California and Oreson. Small eiperinii^n- 
tal plantlngB have been made la moat of tbe middle and 
northern stBtes. The cultural era of the Pecan may, 
therefore, be considered as now fairly entered upon. 

Under favonihle conditions of soil within its natural 
range, the tree attains majestic, dome-like proportion", 
reaching a trunk diameter of 4 to 6 ft., wilb a height ot 
100 to 175 ft. and a spread o( top of CO to 70 ft. Some 
•it tbe lar^st trees recorded are found In Illinois and 
Indiana In tbe valley of tbe Wabash river, near the 
northern limit of its natural distribution. This ten- 
dency to attain great size under favorable conditions 
gives rise to pnEiling questions regarding the proper 
distance for planting in orchard form to insure tbe 
health, vigor and productiveness of the trees as tbey 

speculation as to tbe possibility of dwarfing the tree by 
propagating upon other specieB and thus, by reducing 
Ibe alie of top and trunli, to render the tree more tract- 
able and if possible Increase its proportional productive- 
ness. Little careful and systematic work has been done 
on this line, however, most of the planted orchards 
■till consisting of seedling trees. 

Commerrial Imporlance of l\e Peron.-The Import- 
ance ot the Pecan 
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Ibis trie. It thrives on fertile upland* that are sufH- 
ciently moist and rich, and even on light, sandy soils 
when veil rertlllied, but the cost of the fertiliilng 
necessary on light soils is probably too great to leave a 
possible profit in the culture of the Pecan. In Texas, 
certain soils underlaiil with hard-pan are reported to 
have been fitted for planting by exploding a charge o( 
dynamite in Ibe hole where the tree Is to be planted, 
thus loosening the Roll, affording drainage and prepar- 
ing it for easy penetration by the roots. 

Propagating. — During the earlier years of Pecan or- 
charding none hot seedling trees were planted. Many 
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d ot 1870 to 1880. Since then the increoae in demand 
has been rapid and steady, and for many years (he 

prices than are obtained for any other American -grown 
not. Choice Pecans ot large size rarely retail in north- 
em citiea at lesa than 40 cents per pound and fre- 
quently rise to 76 cents for a fancy article. 

Accurate statistical data on tbe total yield and value 
ot the orop are lacking, but the yield often runs into 
the millions of pounds per annum, single firms in 
Texas having handlml upwards ot 500.000 lbs, in a sea- 
son. A large and growing demand tor Pecan meats baa 
developed among oonfertioners, one New York dealer 
having prepared and marketed lOO.OOO lbs. of these In a 
year. 



From 



with wbici 



It in 



e Paris Exposition of 1900 n 
; probable that a considerable eiport 
trade can be developed whenever the supply of cboico 
nuts exceeds tbe demand for domestic consumption. 

Climatic and Soil Ae^uiremcRti. - Prom Its wide 
area of natural distribution, covering, as it cloea. more 
than Ofteea degrees of latitude, tbe species may be ex- 
pected to thrive In most of the regions adapted to tbe 
culture of the common tree tmita ot the north temper- 
vary greatly in bardinem, as would be expected. Seed- 
lings [mm the lower Mississippi valley succumb to Ibe 

grown from Indiana, Illinois and Iowa seed survive un- 
injured. On account of lark of productiveness and the 

SroBtable planting east of the Itocky mountains Is not 
kely to extend north of the Potomac and Ohio rivers. 
In portions of California and Oregon Ibe trees ar« re- 
ported to make a strong and tbrlfly growth, but there 
Is general complaint there of lack ot productiveness. 

the profitable trees at this time are on moist and rela- 
tively fertile soil. 

The moist, clayey and sandy loams ot river bottoms 
■ubjecl to occasional overflow, are peculiarly ad^ted to 
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ot tbe planters believed (as some still contend) that Ibe 
seedlings would come true to type and that efforts to 
perpetuate valuable varieties by budding or grafting 
were unnecessary. As larger numbers of trees ot 
known parentage have come into bearing it has t>ecome 
evident that tbe variation among seedlings of this spe- 
cies is very great and that a large proportion of the 
seedlings of choice varieties fall to equal the parent in 
vigor and productiveness ot tree or size and quality of 
fruit. Fig. 1095 shows an Instance of such variation, 
tbe thirteen forms illustrated having been produced by 
thirteen different seedling trees grown from one crop ot 
nuts from a single isolated tr¥e, by B. H. Young, Mor- 
gan City, La. Mr. Young states further that other 
seedlings from tbe same tree showed even greater varia- 
tion, and that with few exceptions the nuts of the seed- 
ling:> were smaller than those of the parent tree. These 
seedlings show little variation In vigor of growth, but 
vary as greatly In productiveness as in site of nut, the 
largest crop yet borne by tbe least prodnrllve consist- 
ing ot less than Qve pounds of nuts, while the most 
Erodnctlre has for two years borne upwards ot one 
undred and fifty pounds of nuts. 
The early atti'mpts to propagate the Pecan by the 
methods of budding and grafting practiced on the more 
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common orchard trees were rarely successful, and the 
opinion became prevalent that this species could not be 
budded or grafted. Various devices for propagating 
by layers, by upturned roots and root-cuttiugs were 
suggested and tested at different times, but none of 
these proved of permanent value. 

The first really successful work in graft-propagation 
seems to have been by crown-grafting on Pecan stocks. 
This is most commonly practiced in early spring on 
stocks in place, having a crown diameter of from 1 inch 
to 2 or 3 inches. The stock should be cut off smoothly 
at the crown and grafted either by splice, or side-cleft 
graft, according to size of stock. Cions with terminal 
buds are preferable, and they should in all cases be so cut 
that but one scarf exposes the pith. In this method no 
wax is used, but the grafted stump is carefully mounded 
up with moist earth to the top bud of the cion, to 
prevent drying out. In the humid and mild climate of 
the Gulf states, this is probably the most prom i King 
method for the inexperienced amateur. Bench -splice 
root-grafting on 6-inch top sections of one-year-old seed- 
lings has been fairly successful in some cases, but 
grafts set on lower sections of root are not considered 
worthy of planting out. Annular budding on the new 
wood of second-year seedlings yields a considerable 
proportion of success when favorable climatic condi- 
tions prevail, but in unfavorable seasons, as of extreme 
drought or heavy rainfall, it results in almost total fail- 
ure even with expert operators. 

Top-working of the Pecan is generally difficult, only 
a small percentage of success usually being obtained 




1095. Outlines, showlnff variation in the Pecan ixyz). 
All grown from nut-s from one tree. 

with any method. On young trees of Pecan, Water 
Hickory {ff. aquatica) or Mocker nut {ff. alba)f not 
exceeding one inch in diameter, occasional success by 
splice-grafting is obtained in Florida. Diagonal side- 
grafting on various hickory stocks is alHO occasionally 
successful in Florida, but no orchards of commercial 
importance have as yet resulted from any of those 
methods of propagation. 

The most promising results in the top-workiug of 
Pecan trees that have yet been obtained are probably 
those of E. E. Risien, San Saba, Texas, who finds annu- 
lar budding in June or July of strong shoots of the 
growth of the current season the best method. An 
abundant crop of such shoots is secured by cutting 
back the trees severely in March, using a cross-cut saw 
if necessary, as is sometimes the case on large trees. 
If the tree is old and the bark hard, the pushing of buds 
is stimulated by hacking the bark of the stubbed trunk 



and branches with a hatchet. The budding is done 
when the shoots attain the size of an ordinary lead pen- 
cil. Budding done on dry days is found to yield much 
the best results, especially if followed by several days 
of dry weather. The cions must be thoroughly pro- 
tected against drying out between removal from the 
tree and budding, however; and the "tying in," for 
which strips of old cotton cloth are used in preference 
to stronger material, must be thoroughly done, to insure 
success. When all conditions are favorable, thrifty 
seedling trees are quickly transformed to choice varie- 
ties in this way, and begin to bear good crops within 
three or four years after the operation is performed. 
Fig. 1694 shows such a tree during the fourth season 
after budding. The tin guards about the trunks are 
found necessary in that section to protect both young 
nuts and tender shoots from destruction by squirrels 
during the summer. 

Distance f Method of Planting y and Cultivaiion. — From 
its large size it is clear that the Pecan should not be 
crowded. Most of the orchards planted have been at 
distances of 40 or 50 feet, but experience would indicate 
that 60 feet is a safer distance. Where seedling trees 
are depended upon it is probably advisable to plant 
closer together on the start, with a view to cutting 
out the trees bearing inferior nuts as soon as their true 
character is discovered. As at least half of the seed- 
lings of any given lot may be expected to yield nuts very 
much inferior in size to the seed planted, it is probably 
wise to plant about double the number that are desired 
as permanent trees. The subsequent thinning out will 
leave the trees irregularly placed, but until bud propa- 
gation of the species, both in nursery and orchard, is 
better understood and more successfully done than at 
present this is probably the safest and most economi- 
cal method for the orchard planter to adopt. In the 
earlier days many planters advocated and practiced 
planting the nuts where the trees wore to remain in the 
orchard, usually planting two or three in a place to in- 
sure a "stand." The difficulty of protecting the young 
trees from injury and the consequent uneven character 
of the orchaitls have caused most of the later plantings 
to be made from the nursery row at the age of one or 
two years. If planted on strong and well-prepared soil 
to insure a vigorous gn^wth the first season after re- 
moval to the orchard, one-year-old trees are probably 
preferable. The tap-root of the one-year-old Pecan tree 
is usually two or three times as long as the top, and 
more care in digging from the nursery rows is neces- 
sary than with most trees. No harm will result from 
a moderate shortening-in of the tap-root, however. In 
fact, the tree is probably benefited by the more spread- 
ing root system that results from this practice. 

If the nuts are to be planted either in nursery row or 
orchard they should, if of valuable varieties, be stratified 
in sand during the winter and planted out as early in 
spring as the ground can be worked. If of common 
sorts or in regions where mice and squirrels do not 
abound, they may safely be planted in well-drained soil 
before winter set's in. Ordinary nursery cultivation will 
usually sufiice, but nothing necessary to insure a strong 
and vigorous growth the first season should be left 
undone. Digging from nursery row is most easily done 
with a horse tree-digger, which cuts the roots at a suf- 
ficient depth to avoid injuring the trees. 

The soil for orchard planting should be thoroughly 
prepared, and, if not naturally rich, should be well fer- 
tilized with well-rotted stable manure or some fertilizer 
rich in available nitrogen. Much depends upon securing 
a strong growth of both root and top the first year after 
transplanting. If proper care is taken to cultivate and 
fertilize the trees they are probably not injured by crop- 
ping with ordinary hoed crops for four or five years, 
especially if occasional leguminous crops, like crimson 
clover, cow pea or velvet bean, are plowed in. After 
trees reach maturity in thrifty condition, cultivation is 
probably less important, though some of the most pro- 
ductive trees reported are in fields regularly planted 
with cultivated crops. 

Harvesting and JUarketing.— The common method of 
harvesting is to gather the nuts at intervals of a few 
days as they fall, sometimes hastening the dropping by 
beating the bunches lightly with bamboo or other light 
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»dii. The nati should not be left od the ground Iodk 
enough to become wet or discolored b; atonus. us botli 
mpptwruioe and quality are Injured thereby. Host Pe- 
cans of medium siie, and below, are now poUshMl by 



■till fmm' 



lo the pound, tlie retail price is rarely below SO cents per 
lb. In the large rllles, while for seed, such nuts, If ot 
well -authenticated Tarletles, usnatly bring from CI to 
»2.50 per lb. 
Probably at least 95 per cent of the market supply Is 
'" * '■   i- as the crop varies greatly In 

, tbe wholesale price is sub- 
6 cents per lb. for ordinary 
iVerage price paid by buyen. 
considerable ijuanllties have 
ted storage, and large profits 

medium sites are cracked in 
lifferent cilles, notably In Ban 
Antonio, Texas, and New 
York, and marketed in 
neat cardhoard cartons 
in the form of meats 
ready forthedomentlc or 
commercial eoateclioner. 
Snch meats usually re- 

i^T.; 



lov 



price 



con ore certain leaf -eat- 
ing aaterplllars. includ- 
ing the fall web worm 
IBjfpkantria cunta, 
Druryl. which la cou' 
trolled by bnmlDB tbe 
webs with a torch at- 



< It I 



■ed. 



friction in revolving harrela before being placed with 
retail dealers. This process cleans and brightens tlie 
nuts, and renders them more attractive In appearance. 
Unfortunately, It has the same elTeet on stole nutH as 

old slock for'new. Dpslprn bave been quic-k to Cuke 
advantage of thin and frequently mix old palished nuts 
wiih new at the beginning of the season. It Is tlierefore 
not advisable to palish or otherwise manipulate bigli- 
grade fresh Pecans at the present time. The demand 
for large, thin-shelled nuts fur seed has consumed so 
large a proportion of the product up to llie preieut time 
that market prices on large nuts for table une sre linrd 
to fli. Por freah nula, running approibiiarely TiO or Ip's 



Spraying 

green would doubtless be 
more effective In ease 
this pest should appear 
In large nnmbers. The 
hickory twig-girdlerlOn- 
cideret cingulalut. Say) 
la aometlmei trouble- 
some on Pecan. Tbe fe- 
male beetle deposits her 
eggs In twlga which shf 
aflerwards girdles to 
snch an extent that they 
are broken off by autumn 
winds and tall to the 
ground. These should 
be Immediately gathered 
and burned, to prevent 
the larvm from entering 
the ground . Ce rtal n bor- 
ers, notably tbe painted 
hickory borer {Cgllettr 
pir'ui,Drury.) and allied 
species. sometimeB work 
hsvuc by tunneling tbe 
cambium layer and inner 
bark, but their attacks 
are believed lo be con- 
fined to olil or feeble 
Tbe h i c t o r ' 
bark b 
sptnosui, Say) also i 

their vitality through aavancso age or oiner cnuse, i uk 
only known remedy for these is the prompt removal and 
destruction of lntest«d trees as soon as discovered. 

Probably the most serious insect enemy to the com- 
mercial Pecan -grower is the hickory - shuck worm 
{Orapholilha corj/nna, Pitch), the larvm of which pene- 
trate the hull and young nut, causing premature drop- 
flng. So far as recorded. It Is le«s troublesome on 
ecan than on the ahellbark bickon- (H. Incinioia) md 
Its hybrids. No remedy except pr<impt destmrlion of 
the infested nuts by burning has been discovered. 

rarirtiri (Pii. IflW).— Under the ■tlmnlai of the hllh prices 
psiil for choice seed nuts of food rrpulattnn, mnnr varlrlles el 
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Pacu. moMlT aelKtsd wUdllnira. hars been iHinlflnl by tlip Paraxon (F 

■ppllcatlon o[ annua mon or 1«> upproDrisM, darini the pant Worth, Tenu. 

ten yflKTfl. In moit IrutuiceR theaa luve b««a published with moder*t«L7 lb 

but brief uid imperfect deecrtptlon* whlnh da dqI serve to rtlherdeepro 
Ideutltr the T&HetI«. Ai bat  imall proportloa of tbem bun Ruattl (Fl| 

ever bHn propiwat^ by other meanB than h; seed, the future daced by Chu 

prodnctiOD ot natft under these natnu m&r beexpectAdCo ihov medium to lar.. 

CTMt TBriatlon. The iri>dom or sppljlai Tsiietal DuDei to kernel; enKkini 



L apei, luie. with 






Be.fll. -Origin, 0™.ii 8prinn,Sli«». Intm- 
Fubil, Oeu Spring). Mlu. Oval, pointed. 

liulilj eirellenC; SsTor del1»U>. quIl'tTveT 



e tbit have bHin ! 



hnvB been tbiu dkcnlfied 
the form of Hedlingi. 



»d»Iit«billtT to other regions than those »n whirl 

nat«d. Tbe price of trees ranEes rmm 5u c?enta to | 

for oiM- or twD-T«rH>ld grafted or budded sttKk : 

Omiuni (Kg. IBM.o),— Inlrodnred b/ I 



Worth. TexM. 


'o^-^^ 




.t Peca 


ns jet brought t 


tlea. seleeted ni 




iirlni 2^ ] 


i»41n 




BrKtmnDlngiS 


'to Ihe'p 


-nnd. 






OOiumiion ( 


Fig. ISM 


,6.- syns. 


. Mami 


moth, Ron... Prl 


the Coast), -Originaled 




nt. 1*. 




dar the above r 






les. Large, cyl lnd 


■lightly constr 


lifted at 




.d tapering at apei, whi 




r sided: . 


ihell mod* 


irately 


thin; of gnodrrs' 


isss;« 


l»to aa. 
aring aT. 


-or. Tree reported lo be vlgoroui 
Id yielding nuts varjlu greatly li 












Fnttthtf I Fig. ISBS, 


rj.-Origii 


laleds 


,t OllWer. La., >. 


troduced by lb 




chard Fro 




of New Orleans. 


of the largest! 


Lnd best 






Niil cyllndrieal, I 


log sllEhtlj: si 




"hiI^'I 


"^J!. 


om kernel, whlr-h 



Oveau Springs, ^ 



PoteKFlE.ieW, a 



Tr»e rigotaat and prodnp 



medluB 



Z. Rlslt 



very bright kernel and delldate H 

highest quality for dessert use and hot tor lis ania 

SscErnirn <rig. lew. i).— Origin. San Haba, Texi 
ling of San Saba, grown and TntrDdneed by B, B. 
Ssba, Teias. Cylindrical, medium to large, will 
■hell and (all kernel of Hue qnitlity, A ne«i-arl< 



ihell moderately thin, erseking qUailly  

qnality good. Tree thrifty and produrllve. 

Fan I'stBon (Fig. 18M. t).— rntroiineed 

8taart,Oi:eBn l^prings, Miss. Oblnnn la.ro 






roll H 



Hvbrulf.- Several evident hybrids of Ihe Pe» 



species 



e McCalUster 
ween B. Pica 



a Nut I 

Cultoriatrc 

Mo. Bot. OanleQ T, pp. 28-12. PI. 1-23. See n 

Wm, a. TaTLOE. 

PIBICDIJlBia (LatlD, loMit; long supposed to brei^ 
lice In sheep tbftt fed on these plants). Scroptiulnr- 
iAeeir. LousEWOttT. About 125 species of berbs, mostly 
natives of ibe northern hemlspherf.wlth terminal spikes 
of yellow, reddish purple or white lis. The few kiodn 
cult, tn hardy borders are chiefly esteemed for the 
beauty of their fine-cut folia^, A good many species 
have been tried, but they seem to be short-lived and 
it is conjectured that their roots are more or less ptm- 
sltic on other plants. A tew are annaals or biennials, 
but the frreat majority. Including those described below, 
are perennials. They are procurable from dealers In 
native plants. P. Vanadrniin seems to be the only 
American species cult. In European gardens. A good 
plant of It has 6-8 tis., each ^ In. long, In a spike IK in. 
long, which liecomea 5-8 in. long in fruit. 

Generic eharactera: Ivs, alternate or whorled, rarely 
subopposite, l-mapy times pinnately divided, rarely 
merely dentate: cuyi anteriorly cut, variously 2-5- 
laothed: corolla 2-lipped, Ihe up|>er one (or gBlea) with 
orwithoutalon^beak: slamensl.didynamous: capsule 
ovate or lanceolate, oblique; seeds usually few. 
A. Oalra I'lpprr lip of the corolla) wilh a loHg btak 
{Hi.>. long). 

TBcaiiidia, Dougl, Height 1 ft.: Ivs. undivided, mi- 
nutely and doubly rrenulaCe; fls. white; beak circinate. 
incnrved, nearly reaching the lower lip. Colo, to Brit. Col. 
AA. Galea irilh very ihoti itali or none. 
B. Uracil tKOslly longer than ihe Ih. 

prM«r», (iray, PIft, IGDT. Robnst, m-4 ft. bJRh: Ivs. 
pinnately divided: spike C-15 In. Ion;: lis. sorvlid yel- 
lowish and greenish striate. Mis. of Colo, and New Mei, 
BB, Braelt ikorier limn Ihe fis. 
C. CapiHle oeale. icarcely longer IhOH the eatyx. 

IknoaoUta, Michi. Swamp LorRBWORT. Ulabmus or 
nearly so, l-.t ft. high: Iva. alleninte aud opposite, pln- 
nately lobed, upper ones sessile: lis. yellow, Aiig.-Oct. 
Swamps, Conn, t- **--'— ■--- - - —- '"' " - 



e: (Is. yell 
>outh, Ohii 



oNeb. B.B. 



IW. PedlculaHai 



L'p. fnpsnte lantcolali, thri 

Canadtai,.!, Linn. Wood Betont, 
American Iflusewort, usually 



\> the ccilgi. 
less balry: stems 
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eommonlr tnftod, H-Mi It. 
Its. moatlv ■Itaruate, pli 
parted, all but the appermoe 
oled: 08. yellow or reddish, 
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nath, Plk. U N. U 
B.H. 2506. 7 

nOILiMTB.VB(ihoe-riouie: 
phorbiietn, Moitl; small Bin 
ahruba, having the chaiactera 

tborbla. Firept that the in' 
I irregular and eolartred loto 
■pur OD the upper side. Al 
Bpeclea in tropical AmerlRft. 
are easily grovin with the Qes: 
phorblas In sandy loam, well i 
and manured. PropagatRd 1 
tlDK dried at the bale, then inse 
oocaslonally moistened sand. 
UtlijiuloldM, Polt. Bird G 
Jew Bush. Btem 4-« ft. high, 
Iva. lanceolate, 1-3 in. long 
KTeen: Involucres bright rod, p 
declined, %-% Id. long, in W 
eynies; stamen and style lo 
serted. Went Indies. B.R. 
I0;837. L.B.C. 8:727 (A'u- 
pliorbia eanaliculata). B.H. 
2jH{ Euphorbia earinata ) . 



whillib I 

l«VMi. trom Calif.. Is ocfaslon- 
allT CDlllvalod. 

J. B. 8. NOBTOU. 
PBES-TO, or Flat Pwuli 
ot the South is PrHttut Perlic 
See Peaeh and /VtinHi. 

PBEPULTBEB. Ticio hF 
FEIBiSKU. See PtrtikU 



HIUM ot giu^ens. Pjci^ro 
The person who wishes lo sti 
contemporaneous evolution ot 
may find his heart's desire In 
gonlnm. With great numbers 



 large specla] literatu 
^rpleiltlestothe >tudent 



I. Pelaraanlum Inquloa 



vaiion by the English and 
P. eueullalnm. the dominant 
Id the florist's PelargoDlnm 
known in England a^i early a^ ,„.„. 
The twoorlglnalsof the race of sonal 
or bedding Geraniums were intro- 
duced Into England Id 1710 sud 1714. 
Early in that century, a half dosen 
species were grown at Eltham. in the famous gar- 
den of James Sherard, and these were pictured In 
I7:)2 In Dlllenlus' account of that garden, -Hortus 
Eithamensls," a sumptuously illustrated work In quarto. 
Even at that time. P. inquinam bad varied iDHrkedlv 
(see Pig. 1698). In hia "Species Plantarum,- I7S.1, 
UnnauH described the few species which he knew 
(about 25) under the genus (Jeruiium. In 1787, L'Herit- 
ler founded the genus Pelargonium, and transferred 
many of iho Llnn»sn species. 1,'Heritier's work "Gera- 
nlolaela,»aquarto, appeared In PaHs In 1787 lo 17B8, wilh 
M full-page plaMs. Early In the nlnetoeDth century .manj- 
*pecies were In culllvatlon In Enrope, and experiments 
in bybrldliing and breeding became common. There 



a varietr of It) M Ucured br Dillaniua la 1731. 
Oie-halr ilie ol the ariflnal plate 

neenin to have been something like a Geranium craie. 
The experiments seem to have been confined chiefly to 
the development ot the show or fancy Pelargoniums, as 
greenhouse subjects. The Geranium Interest seems to 
have culminated Iti Robert Sweet's noble work on " Gera- 
nlacete." published In Ave volumes In London, 1820 to 
1830, containing 5O0 well -executed colored plates ot 
geraniaceous plants. At that lime many distinct garden 
hybrids were in cultivation, and to thexe Sweet gave 
Latin botanical names. His fltth volume Is devoted 
chiefly to garden forms of the show Pelargonium type, 
lo which the name P. damtilieHM Is given In the follow- 
ing sketch. The development of the sonal or bedding 
Geraniums had begun in Sweet's time, and be includes 
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tbem la faU pirtnre*. bat the larnr part of their eroln- 
tirOD i* rabaequFnt (o hi* buiurv. Vuiunn ■mmll >ork* 
on Peiar^oaiam hare sppcarBd. D« J»ngh»'ii 'Traill 
IKtbwmac ^^t U l-nitun do P^Un:<niiani.-> BrD^M-L'. 
tM4, fJAitAJiu ^ood bjbliograjjhifal and rultoral Jala. 

H"M of th* cDltiTaiHl fonoB o( Pd- 
ari^oDium ran W grouped Inio foQr 
^uersl bunkotlanl tls»e>: 

I. Tbe ianal.bone-iiboe,fii>b,orb«d- 
dios lyiMHi, kiHivn lo g^rdmitn an 
(^Fnainm*. Thcjr eompriw a monKrel 
eluii, iMvlf denignati^ i Baikf, * Bot- 
any. - p. 3H\ aa PrbuvHiHiM Aorfo- 
nM. TbiK nre Hf ni. tu tie drrirtd 
F( and P. inquinnHM. 



Thirn 



1733. Iiui 



It be founded ibem on d»- 
T worka rather than 
dimllir on tbe planta. In Amehea, 
Ifae Eonal Iteraninnii are Tery popq- 
lar, for Ibe; develop tbeir cuiors veil 
in the bright ellmale. Thej aiv popu- 
lar In all eountiieii, hoicerer. They 
probftblf stand elmer to ihe live* uf 
a f^reat narnber of people than an^ 
otber onuunental plant. If a vindow 
or a ^rden can have bat one plant, 
that plant U likely to be a Genniam. 
Tbe old rac* of lari^ - flowered and 
large -el altered Oeranluma was known 
ai N'o»e)[aj OeraniuniK. henuMr they 
were bouqnet-tike, bnt tbin term is not 
kno«n In America. Another nee ha* 



1 for Its I 



arkrd 



leaves. There li 
Hawered lonals. which have appeared 
chiefly lince I860. The very full dou- 
ble aod cloiie-cluiilered forma Iiim- 

■ingle type*. Some of tbcm are Utile 
better, to a Kenaitivc eye, than balls of 
colored tow or waddlnK. In the devel- 
opment of the individual flower of the 
Ueraninm, there have been two Ideals 
— the ED(;liiih ideal for a circular flower 
with the petals broadened and over- 
lapping, and tbe continental ideal iritfa 
a somewbai S-llppcd flower and thtt 
lietala well separated. In the Gar- 
deners' Chronicle in 1841. p. 644, the 
proper form in net forth In an illustra. 
lion, and Ibis in coiilranteil with the 
"oriitlnat form;" the picture is repro- 
duce<l. somewhat Kmallir, in Fig. 1699. 
-The lonn, narrow, flimsy petali of the 
old varieties, "the writing say^.^niored 
by every breath of wind, and separated 
to their very base by broad, open 
spaces, have been succeeded by the 
beautiful compact flowern of the 




broad *toul pet- 




als so enlirely 




ov^rispping ew:!. 








s..urcelyaQltiden- 








line of the flower; 




while the coarse- 




ness which pre- 








laricer of the old 


WesI, Uppermi 


sorts is replaced 


■Diddle one, M»T 


by n armi-r Bub- 




Ktance,andaf«rro 


ore delicate ter 


ure." Pig. 1700 sh 




Ideals, altboueh t 


be picture doe 






Inrecentyenrsa 


French type be 


■ppeare<l under th 


•;-»!°'-s^ 
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trianEular. tbe limb alwayi very lance um) efving the 
corolla a remar^bly rmnd conloor: Ira. Tt?ry lar^, 

indenu-*]. strongly nerred, tfa^ir diam. averapng about 
5 in.: pedicels larfre aikd short: pe- 
dnnrlcs laree. ripnd,aDd projecting be- 
vond the foliajre: wood soft, fleshy, 
Ver* large, often IX in. amond. To 
this Ivpe Dauthenav refers Ihe Bmaot 
.dal  



A special band book is devoted to 
tfaeve plants: Danlbenav. -Les G^rm- 
Diums,' Paris. 1897. 

II. Tbe iry-leaved Oeranlnms, the 
products of Prtargonimm ptital-m. 
Pig. 1702. The speeiei ia said te have 
been introdneed uit« Eoglaiid in 11 



It if 



ostiv iE 



nenlly 


^Lgle-lobed. and the 


pink or 


reddish 2. lipped flow 








d. Maeh-impro 


ved ai 


Id doable 


forms 


are now in con 


imeree. 


, and the 



I. OKdeoer-aldeal, ""'"■ "''"' 
1 the orivlnsl form, charactellieil 
dapictcd Id IMl. nay: umbels 



 follows hyDauthe- Ohio, 



plant is probably ntore popular than at 
any time in tta history. 

Ifl. Tbe abow or fancy type is 
known to gardeners as Pelargonium, 
and in this evantry also aa Iddy Wash- 
ington Geranioms. Fig. 1705. These 
plants are very popniar in Enrope, 

Tbey are prominent at tbe exhibitions. 
Because of the hot, trying summer 
climate, theae plants are of very sec- 
ondary importance in America, al- 
though there are many ganleuera vbo 
succeed well with them. This race 
argonii 



formative parent. It is probable that 
two or three other species are con- 
cerned in the evolution. In fact, tfaa 

late Shlrlev Hibbard once wrote (G.C., 
Julys. IBSai that-it must be evident 

■hat the blood of a score or so of spe- 
cies Is mingled in Ihem.- This marked 
garden racp, which represents no sin- 
gle wild species, is designated below 
a- P. rfomcricMM. 

IV. Various scented-leaved Gera- 
niums, known mostly as Rose Germ- 
uiums. These are of several species, 
with their hybrids and derivatives. The 
common Rose (Jeraniumn are nearest 
P.grtnitolrHtaaAP,Hadnla. TheKut- 
meg Geranium is P, odomtietitimm. 

Aside from the above groups there 
are several species wbleh appear spo- 
radically In the trade, as F, tomettlo- 
jiim. P. rehinaltim, P. trittt. P. qain- 
gHri-uinmim, P. /Htgidum and P. 
qHfrcitolium or tbe derivatives of 
how the 2 llDwd ^w^h. Tbe other species mentioned in 
I Mn- E. O, Hilh ti.e following account (and not men- 
m: lowest, will re. tioned above) are not known by the 
writer to be in the American trade, but 
they are of interest as parents of garden forma or for 
otber special reBsons. Many of the true species of Pel- 
argonium are very satisfactory plants, and they deserve 
to be better known. Few great collections of Pelargo- 
nium species and -varieties have been made in tbis 
country. The late John Baul, WashinRion. once had a 
'ery large collection. Robert Sandiford. Hansflcid, 
"""■" " — rainent grower ot the aontd and ivy- 

ao the Cottage Qatdens, Queens, N. Y., 
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id, iDd. Johu H. i 



ud E. G. Hill A Co., Ric 

T«ra, S&D Francisco, has k laree coiieiriioii oi ine 
Lady WHihiuKtan eluf. The Hurtlculturai Deputment 
o( Cornell University bus 
bad about 1,000 Tarietieii 
uid species, rep resenting 
all groups. 

BcDthftm and Hooker 
eatlmate that the ftenuB 
Pelargoalum contains 
aboat 170 species. Nearly 
allof them are trom South 
Africa. All the species 
nuentioned la this article 
are from that 
Harrey, In Vol. I  
vey A Sender's 
Capensls (185d-60). 
mits les species; and 
descriptions are tollot 
closely in the eharacte 



if Har- 
Flora 



era ol QeraDlum are roKula 
those of PelargoDlum are irr 
two upper petals differiD) 
others in siie and shape ai 
eoloring. The most const 
euce between the two gen 



the dry Bide until the calluses have been well fornied, 

ailliough they should not be allowed to shrivel at any 

time. It the cuttings show signs of sbriveliDg, a light 

nyriuging Is preferable to a heary watering. After the 

the treatment of the planla 

igs had been rooted in the 

iter considers wood grown 



; of tl 



ttinga Bi 



the tiermiium propagsting 
:om heat of 6[>-6B°. While 
and before they are rooted. 
•out keeping them too moist 
g off," or what tieranium 
lack rot." As soon as the 
:horoughly callused and be- 
ibould be potted up at once. 

Is a firm, pliable clay loam; 

absolutely without any ma- 
manure. After potting the 

1 be lightly watered and 
so if the aun la eitremely 

ike bold and the foliage fills 

stems begin to look plump. 



longitudinal section of the 
pedicel. In Pelargonium tl 
5'Parted ; petals 5, mostly 
spatnlate. In 2 sets or aerie 
upper and 3 lower ; stamen 
3 or more of them merely st 

CuLTiTBB or Zonal Qmai 
the general florial may com 

culture the eaniBst of all 
fact remains that It Is as n 



duce the best effects UU 
It is true that the aeranluni 
make a good showing with 
little care, there is as much 
a skilfully grown Geranium 
lessly grown as there is hi 
a common rose or carnation 
la order to secure the bei 
essary to propagate from 
stocli. Theilangers of over 
great with the Deranlum i 
plants. la order to keep t 
varieties In good health it U 
the stock intended for prop: 



ropagat 



r tn 



.e plan 



they will become est«blls) 
tain a Tlgoroua constltutl 
winter season. The propa 
grown wood la far less 8U( 
wood grown Inside, and wl 
■e placed in sand, 



of tl 



B liki 



there baa been a comparatively abundant rain- 
fall dnrlngtbe monthofJulv. Thebestmethod ]»i. 
that the writer has found for atriking the field- 
grown cntTlngR Is to pat them in 2-laeh pots, 
using a light, sandy soil free from all manure and chei 
Irals. and to place the pots in (he fall sualight either 
a eoolhonse or a frame. These cuttings must he kept • 



ir keeping Ibe plants loo 
ich strong plant-food in ibe 
combined wllh too much 
ure produces a spotted con- 
. of (be leaves ordinnrily 
"spot." II usually appears 



d by copious showers or 

iellenl specimen Geranium 
9 may be grown in pots, 
iaily of some of the newe^ 
h and English round-flow- 
varieties. In order to pro- 
best reBuKs, select 






I plst 



propagated either in the 
latter part of August or 
the fore part of Septem- 
ber, and that have shown 
a dlspoailion (o take hold 
Immediately, Iwlh In root- 
ing and In starting to 
grow after being pnded. 
The soil should not be too 
rich, and It is best to start 
with the plant In a rather 
■mall pot. Bay 2^ in., and 
proceed onward wilb light 
•blfCa.-tbat is, shifllng 
the plant from a 2^^-ln. 

letting the sites Increase 
an loch at each shift un- 
til a T-, 8- or 9-in. pot is 
reached, which will usu- 
ally be large enough to 
Dower the finest speci- 
mens. Whenever pelting 
ea of vaiiODa fancy-leaved Qeta- the Geranium, be sure to 
m*-P.horto™m(XK). P"' firmly, a» a flm aoii 

produces a short-Jointed, 
stocky growth, and far more bloom than a loose or over- 
rich soil. When the plants reach a !i- or e-in. pot thev 
may be regularly fed with manure water. The most 
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critical time for these specimen Geranium plants will be 
during the months of July, August and September; 
during these periods exposure to intense sunshine should 
be avoided. Too much water and a close temperature 
arc always detrimental to the 
Geranium. Syringing the foli- 
age frequently in order to 
keep down the temperature 
is also detrimental. If these 
plants are kept under glass. 




1702. Pelarffonium peltatum (X 3^). 



a light shading or stripping upon the glass is bene- 
ficial. Probably the best position for such plants dur- 
ing these three extreme months is on the north side 
of a row of trees, some distance away from the trees, 
where the plants will have the benefit of the subdued 
shading of the foliage. If kept under glass and shaded, 
abundant ventilation should always be provided. As 
the winter approaches, a night temperature of 60° and 
day temperature of 70°-75°, with plenty of ventilation 
during the daytime, especially in bright weather, seems 
to best suit the plants. Syringing ruins the flowers, 
and too much moisture either in the pot or upon the 
foliage causes the spotting of the foliage known as 
^dropsy." In planting the Geranium in the field or in 
beds always avoid an over-rich soil. The soil should be in 
good condition and fertile, but must not be loaded with 
either chemical or animal fertilizer. Too much water 
at any period during the hot weather produces a rank 
growth, reduces the quantity of bloom and in the ma- 
jority of instances causes the spotted foliage to appear. 

Another disease, which is sometimes serious, espe- 
cially in extremely hot seasons accompanied with a 
superabundance of moisture, is *^stem rot." This fre- 
quently attacks imported stock. Just what produces 
this disease the writer is unable to say, but it is most 
serious during intensely hot seasons; the entire plant 
turns black and fades and withers away. The stem rot 
occurs in varieties that have been very heavily propa- 
gated. 

The insects that affect the Geranium are also compar- 
atively few. The red spider is sometimes a serious 
pest during the summer and is difficult to get rid of 
when it is once well established. The only method that 
the undersigned has found efficacious is to syringe the 
plants with an extremely fine spray, and also to pick off 
the leaves that are seriously affected and bum them. 
The greenfly is also troublesome at times, but is eas- 
ily managed with the ordinary fumigation of tobacco. 
There is a small caterpillar that eats the foliage and 
sometimes proves a serious pest. If one can induce a 
few ground sparrows or any of the warblers, or even 
English sparrows, to make their home in the green- 
house, they will put a speedy end to these caterpillars. 
Anotli^r remedy is to go over the plants carefully and 
pick the caterpillars off and destroy them. This is tedi- 
ous, as it must be done frequently. 

In the way of bedding Geraniums, as a rule the Bru- 
ant section produces the best results, but there are a 
number of English and French varieties that do espe- 
cially well in our hot climate. The greatest difficulty 
that we have in successful Geranium culture in America 



is the intense heat of the summer months, chiefly July 
and August. The writer has found that the following 
varieties grow especially well in the field as well as in 
beds on lawns. In the Bruant section: Mme. Landry, 
Beauts Poitevine, Mme. Charotte, Mme. Chas. Molin, 
and G. W. Ward, all of varying shades of salmon-pink ; 
Jean Vlaud, pure clear pink; Mme. Jaulin, peach-pink ; 
John Doyle, A. Riccard and General Grant, scarlet; 
Thos. Meehan, magenta-pink ; Count do 
Castellane, a deep crimson-scarlet. Amon jc 
the French varieties: Mme. Barney, Mme. 
Philip La Brie and Francis Perkins, pure 
pink; Rene Bazin, bright rosy salmon; 
Gertrude Pearson and Grandville, pure 
pink; Marvel, S. A. Nutt, Richelieu, Cha- 
teaubriand and De La Vigne, brilliant crimson-scarlet ; 
Pasteur and John P. Cleary, bright orange - scarlet ; 
Eulalie and Mme. Buchner, snow whit« ; Cassar and Duke 
de Montmart, brilliant aniline-purple. 

A much larger list of varieties suitable for pot culture 
may be mentioned, for when growing in pots a larger 
collection is desirable. Among the Bruants may be men- 
tioned: Mme. Charotte, Jean Viaud, Mme. Landry, 
Mme. Jaulin, Mme. Chas. Molin, Count de Castellane, 
Beauts Poitevine, Mme. des Bordes Valmore, and Thos. 
Meehan. In the English round-flowered section: Hall 
Caine, flan Moclaren, Wm. Ewing, Gertrude Pearson, 
Mrs. Chas. Pearson, Barbara Hope, Lillian Duff, Mary 
Beton, Dorothy Burroughs, and Rudyard Kipling. In 
the Fancy or Aureole section: Andrew Lang, Jean Re- 
meau, Grandville, La Fraicheur, Mark Twain, Hubert 
Charron, J. B. Varrone, Mme. Bruant, Mme. Blanche 
Jamet, George Sand and Daumier, crimsons and scar- 
lets; Ra.«(phail Improved, John P. Cleary, Richelieu, 
Chateaubriand, Dr. Despres, Ryecroft Pride, Pasteur; 
in salmons, Modesty, Nydia and in purple Due de Mont- 

^*^' C. W. Wabd. 

Show Pelaboontt'MS. — ^What we know as show Pelar- 
goniums have enjoyed a long popularity. By the gen- 
eral public, and by old people especially, they are known 
as Lady Washington 
Geraniums. They are 
not so commonly grown 
as Geraniums, chiefly 
on account of their 
limited season of bloom 
and the fact that they 
cannot endure our hot 
midsummer suns. 
Through the greater 
part of the summer 
they are liable to be 
neglected. They also 
require different treat- 
ment from Geraniums, 
and— if skill there be- 
more skill in cultiva- 
tion. 

We will commence at 
the end of the bloom- 
ing season. They are 
past, and require rest, 
— a season of ripening 
the growth already 
made. During this 
time very little water 
will be needed, and 
they may be stood out 
in the full sun. We 
need only cut off the 
old flower - stems. In 
no sense should they 
be cut back at this 
time, neither should 
water enough be given 
to encourage new 
growth. All the 
leaves should stay on 
until they naturally 

turn yellow with age, thus securing a thoroughly ripened 
growth. In September, one may prune them into shape: 
sometimes rather severely, but in any case cut out all 
weak and soft shoots. They should then be shaken out 




1703. A good Pelargonium iXK)- 

P. cordatum of botanisU or an 
offshoot of that species. 
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and repotlMl in a light compost, not rich, Into the emnll- 
«nt liied pots thmt will hold theiu, for Ihe process of 
KrowUiKtbemoa has U> be gone omevery season. After 
patting.  good soaking will be necessary, and they msy 
be placed In  well-lighted coldfrome. There Is no need 
to keep tbeni closei the stimulation of water, and Che 
slight proteetion of a frame being usually enough to 
■tort Ihera into new growth. No forcing will ever be 
needed «t any season, and it one wisLod be might keep 
them in a coldfranie until yery late In the seaso 
long nj* tuW.tiu^tis protection against front In affoi 
With U4 they are at their best In late May and J 
and (o have them in good condition we grow ' 
■lowly In a house averaging about 50° niglH temi 
ture (slightly leis in midwinter), from October ont 
After the turn of the days— In January — we i 
them, using now a richer cotnpost. We give a i 
good shift, depending in part on the siie of plant 
aired, the vigor they show, and the difference In T 
lies. If we had wanted them t« bloom in April i 
some florists might, at Easter, we should have p 
them at once— in lata August or September, intc 
size they should bloom ln,-a medium size, probabi 
same as they had lately occupied, and bave taken ' 
indoors to grow on eontlnuouHly. But for our dis 
In May and June, they are potted again in January 
some may be given another shift when extra vigi 
the (lOiiHlble need of a (ew extra large specimeni 



It of w 



.pping. Son 
It shoots, when they break abunds 



bing 01 

will help thos 
do a little prnning. Stopping, however, must 
be discontinued as soon as the flowering stems 
begin to show, which Is about the end of Febru- 
ary In the writer's prsctice. These stems con be 
distinguished easily by a slightly different mon- 
ner oi growth. L'p to this time the plants may  
lie allowed to grow naturally; but if we want 
trained specimens we must begin to bend them 
as we wish them to grow, as their growth speed. 
Ily hardens and the plant wilt readily take and 
keep the form to which It is shsped. 

Water should be given sparingly through the 
dead of winter. February and March are the 
months when the most growth is mode, and at 



) tim< 
e Judicious 



stlmul 









ssary. 



of artlflcial manures, 
id until 
subject 1 



lally b 
whicb 



Into bloom. They ai 

tacks of greenfly and rea spiaer; ana as me ion- 
age Is fairly tender and liable to injury from to- 
tiaeeo smoke, we are compelled to rely upon fluid 
InaectlcidesalnioalwhDlly TbeliloomingseaBOu 
in very much lengthened by giving a slight de- 

The best time to take cuttings is soon after the 
flowering season. Utten towards the last of the 
season, Ihe plants make a few " growing " shoots, 
and these we take; but offandon during thesummer ve 
can get cuttings, and any time anlll August will do. Cut- 
tings taken during winter time with a heel make pretty 
little plants in 1- or S-inch pots without stopping. Cut- 
tings taken at the usual time and grown on in 6- or 7- 
inoh pots come in handy In grouping for the front lines. 
it is necessary to raise a few plants every season to re- 
place older plants which hove grown too large. New 
varieties areralHed from seed, which Is freely produced. 
In bybridiiing it does not appear that hand-polllnatian 
has any effeei. ai Ihe seedlings seldom show any par- 
ticular afHnitv to either parent. 

There Is a dwarf strain of show Pelargoniums known 
as 'fancy. " The plants are usually heavily blotched 
and very free- blooming. The writer has never aeen 
any in this country. t. D. Hatttild. 
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. PJanI irilA Ihiric, mrcHleiil bninehfi, and iltong 

tithn odor: Im. erbieHlar or rtrtHorm. Mhal- 

lO'tlgifat all lobed: inllBrtacrwe iintbtlliiU ; 

good sfnmfM* 7, tkr i iipprr ottet thort. ( Ciro- 

njum.) Fish ok BEiii>i>ia (iiBANiiiuB. 

■anile, Wlild, Zonal, or Rorsi-shoc (Ibba- 

M. Shrubby In Its native place and In warm couii- 

B, becoming woody at the hose even In pota, tha 



Q£rxmu^tj(fnc arCanuau.Miu oicaBaJi^ aiWiliW. 



Prom Dlllenlos' Bgnre In : 

' ve young brancbes 



iriglnal plat*. 



iistlpulstam, 19. 






don»«t1eain. 0. 



or horse-shoe mark of deeper ci 

face, the margin cren ate -den late, with several very 
shallow rounded lobes: stipules broad, cordate-oblong: 
peduncles long, the fls. nearly Besslie: calyx-tube gla- 
brous or nearly bo, 4-5 timoB longer than the lanceolate 
segments ; petals separated, narcow-wedge shape or 
spatulate.-" Among scrubs and on hillsides. . . . The 
flowers vary from scarlet and crimson through all shadei 
of red to pure white."— ffaresy. Probably originally red. 
P. zOHole was Introduced Into England In ITIO. LInnvus 
described it in 1753 as Orraniitm lonale, founding Ihe 
species on previous descriptions, not on specimens. It 
Is probable that the species had been considerably modi- 
fled by domestication when Linnipns wrote. There 
seemi to be no accepted portrait of Ihe original form of 
the plant. 

2. Inqnlnana, Alt. Fish Obkanicu. Fig. 1G98. Plant 
more velvety tban P. tonale, sometimes more or leas 
viscid, the leaves not zoned: eolyx-tube densely gland- 
ular and viscid. 3-1 times longer tban the laiceoiate 
segments ; petals broadly obovale, scarlet, but now 
varying to lighter colors. -"Among shrubs and on hill- 
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who founded tbe species on previous descrlplloaa. Oi 
of the dcscHptloua (DUleiilufl, In "Hortua ElthsnienRis 

reduced one-hslf, la reprcliiced Ic Fl'g. 1G9B. It will be 
Been that even in thU early dnj- the apeclea hwl varied 
into B tomi vlth ahort-noMhed pctnlH and short pedi- 
cels. Introduced Into EoEliuid in 1714. 

3. hortdram, Balle;. Comuon FisHorBEDDiHoQESA- / 
Niru. Figs. 1G»»~1701. The common Qeninlum In ^ 
great numbers of forms, derived from the blending of 

careful aelection. The original species &re not now tn 

cultivation, rracllcallj all garden Ooraniuma have the 

sonal marks on the leavea or bands or a central blotch 

of vatleKBtion. Some of them have iDtonningled eolors 

of green, white and red on the same leaf. Some ai-e 

' Hilver-banded ' and (M>me"go]d-bauUed." See Fig. ITOl. 

AA. PlaKt weak and uttmlty trailing, the branehtt 

tltndtr Old nut lutfalent ; Iva. Ittiky and 

gtotty, tobed, rnarffinalJy peltate : in/iorenfence 

umbtllnit ; good tianieni ?. $ tipper ikarler. 

iDibrachya.) Ivf-LEAViD QKiuHCUifls. 

4. iMltitum, Alt. (P. icuiadim. Sweet. P. hedimli- ,. 
fiHiH, Hurt.). FIk. 1T02. Plaot with Hleuder- Jointed, i' 
more or lesa alKiag ateniH which are glabrons or very 
nearly ao (eioept at the top) r Ivs, gisbroae or minutely 
pubescent, Heahy, the petiole inserted Just Inside the 
margin at the base, about S-nerretl. with about 5 short 
wide, mostly obtuse main lobes and often with smaller 
minor lobes or anglea and notches : peduncle very long. lowc 
originally 4-8-fld.. but now bearing many greatly modi- 
fied As., the calyx-tube alender and atalli-like and often 
longer than the pedicel and 3-3 times longer than tbe 
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pointed nerved and moatly ciliate lobes; petals twiee as 
long as calyx-lobes, red to white or purplish, the 2 
upper ones erect and purple-blotched or striped, the 3 



ITW. Palatgonlun 



ucrdfoUum iX'A). 



lower ones nsoally smaller and not marked and sepa- 
rated from the upper as if the flower were 2-lipped. 
B.M. 20. — Parent of the tvy-Leaved Geraniums, now 
much Improved and varied. Prised for baskets. 
There are forms with double lla. and colors of various 
kinds. It Is a most desirable plant and very florlferoua 
In moat of tbe garden sorts. 

AAA. Plant woody, not iiicciileni, the foliage often 
«eented but not "liiky:" Ice. varioue, but mil 
diitlnctly pittnaleiy parted: inflorearrnre pan- 
ieulate or nmbtllale: good ifamcns 7 or 6. | fti- 



I. Stipule* 



prCK 






5. iMtaUunm, Alt. Erect and shrubby, downy only on 

or uut prominently acute, rounded or truncate at bane, 
the stipules sharp and deciduous: fls. light purple, the 
bruBd upper petals with dark streakH. B.M. UH.— A 
handsome and neat plant, 

>r nearly glabrouH : 

usually branched, the 

H.M. IW (as 'p. rordHolium]"'-'s"A from". tucwJf.l "i'« 
by Its flat cordate-acute Ivs. It Is a handsome plant in 
bloom. The plant In cultivation as P.rordolum IFig. 
1T(KI), has leaves more tnincale at the base than the de 
Hcrlptlons and old pictures call for, although on ccime 
shoots tbe leaves may be typically cordate. 

T. ononllitnin, Alt. Tall and shrubby plant, much 
branched, softly and densely villous: Ivs. long- stalked, 
kldney*shaped and cupped or cucuUate, denticulate, 
very co ft- pubescent, the stipules ovate-acute and with- 
ering: fls. purple, in many-Ud. panicles, the pedicels 
and caiices densely silky-hairy, the petals twice aa 
long as the lance-acnrolnate sepals.— " Very common 
round Capetown and in the western districts, where it 
is often used as an ornamental hedge.plant."-ffnrr«jf. 
Known In England from )U90, and the parent, with P. 
aHgaloenm and probably others, of the fancy or show 
Pelargoniums of gardeners. Kot known In cult, in its 
pure or original form. 

8. KDCnUanu, Ait. Fig. IT04. Differs from P. rurul- 
latum in Its hsrsh-balr>- covering and rigid angled 
leaves: the Ivs. are short -stalked, truncate or broadly 
cuneate at bant', with :t-5 shallow angular and aciile 
abort lobes; panicles with fewer-Bd. umbels. — Linnvus 
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Included tbia plant in hla QfraninM eiieiillalHrn. but 
Ailon Bepanted it as « disCinct apeciea. LIddbur' 
O. eucullatHm was founded on litentur*. One o( hli 
aourceq of In formal Ion 
wan Di1]en<ua' "Hortus 
EltbamenBlB," with a pic- 
ture : but thia pletnre. 
whicb ia reduced one- 
haltln Fig. 1T04, iawhat 
is now known aa P. QH- 






. TbiHiai 



which I 



entered largely loto the 

I'elargoniuma of florlata. 

9. domtatliiain. Coh- 

MOH, Show, Fmcr and 

BANIITMS I or PeI^BOO- 

mVMM). Fig. 1705. The 
writer propoaoa thia 
Dame for tbe garden type 




XH.) 



of fane? Pelargonium. 
The nue la said to be 
deHTedchlefljfmmi'. 
citcuilatum, P. an^ii- 
loium and P. grandi- 
norutH, but tbe writer 
can aee little evidence 
of the blood of P.gTan- 
diHomm, It seema 

euUalum, baring tbe 
cacallate or diak- 
loft-halrineaa of 



ahaped not lobed Iva. aod mostly thi 
that speeiea. In many of them. bowoTer, coe leaves are 
diatinctly angle-lobed, suggesting P. nniFuloSHm. It la a 
fair queation whether P. ciictillatum and P. anguloiutn 
are themaelvea to be considered BpeciQcally distinct. P. 
domtitieum is meant t« comprise the whale range of 
garden forma of the Show or Lady Washington Pelar- 
goniums. The name wilt enable one to talk about these 
garden plants with precision. To many of these garden 
forma speciBc botanical namea have been arlven. bo that 
P. domttticntH la not the first name thi 
piled in this group, but the writer Is not 
collective or group name baa been gli 

particular, has gl— " *■ — 

These old names, 
eal torruB, and It 
application to cover the entire group, and it would be 
difficult to select any one of them as more applicable, 
under botanical rules, than others. It is also inaccurate 
to call this garden form either P. cucullatum or P. an- 
fulomm, 
cc. Let. iharplji S-7-hbid and Jtlarply toolKed or 



rerer. applf U 



t haa been ap- 



r hlstori- 



10. KnndUlArmn, Willd. Shrubby, glab 
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fis. sessile, rose-purple, with ealyi-tube much shorter 
than the hairy mucronate calji-lolies. — Plant rose- 
scented, but not In general cultivation In its pure form. 



stemmed, long white-hairy all overr Ivs. very long- 
atalked, very broadly cordate -ovate, 3-5-T-lobed and 
small -toothed, soft and velvety; stipules o vat e-aeu ml- 
Date, witberlDg: fls. small, white, witb red near the cen- 
ter, in a lax panicle. — Scent like peppermint, and for 
that reason it la aomewbat grown. The atoms are long 
and straggly, 
cccc. LvM. detplu teveral-many-ioktd, with narroiB 

dh'Uiont mlhtr rough or ititf, ilnmg-tcenltd. 

Rosi Oebaiiiuus. 

13. qneialUUiim,Alt. Oak-lbavkd QEBaHiim. ScaB' , 
LKT-PLOWEBiNd RU9( GKBANinu. Pig. 1T06. Shrubby 
and branchy, aomowhat hairy and glandular: Ivs. with 
atallia 2-4 in. long, cordate-ovate In outline, with 2-3 
pairs of oblong aide lobea (Its. pinnatlfld). which eE- 
tend nearly to the midrib and are again toothed and 
notched: stipules small, 2 palra at each node: fls. few- 
several rather small, red or purplish, in umbela and 
with short pedicels.— A rather common greenhouse 
plant, the Iva. often with a dark spot. 

14. griTtoleu, Alt.' t4g. I lift. Much like the last, 
but Ivs. longer -petloled and palmately 5-T-lobed or 
parted, the broad lobea flat and pinnatifld Into man; 
mostly obtuae lobes: stipules cordate -acu te : lis. many 
on mostly long peduncles, pink or light purple, small, 
the calyx hairy and nearly aeeeile, the calyi-loben half 
aalong as the petalB.-Tbia ia one of the commoneat 
forms of Rose Geranium, A typloal leaf Is well de- 
picted in Pig. 1707 (lower flgure). 

15. B«dnU,Alt. Pig. 1707. Differs from P.KrovfoijB. 
in the narrower dlvlBious with revolute marina of the 
IvB.: the IvB. are desply palmately parted, tbe lobea 
narrow-linear and pinnatitld, all rougb-hlspid on the 
upper surface and soft-pnbeacent lieneath: fla. amall, 
pale purple, with dark atreaka.— Does not appear to be 
in the trade in a pure form, hut tbe narrow-Ivd. Rose 
Geranlumn are probably bybrlda between this and P. 



16. dentiotiUtiiin, Jacq. Fig. 1708. Hnch like P. 
ifuilula,bnt tbe leaf-lobes very denticulate and flat: Iva. 
glabcouB and viscid 
above, plant weaker.— 
11 haa a balsamic odor. 
Perhaps it has entered 
into the garden forma 
of Rose Geranium. 



(', 



B and 



(tiauco 

the tup of the petiole, deeply 5-7-lobed, tbe lobea oroan 
and sharp-tootlied, the atlpniea ovate and mucronate: 
fla. about 3 on each peduncle, the stalk-like calyx-tube 
3-4 times as long as the lanceolate segments, the obo- 
vate white petals (upper 2 with red lines) ^1 times ax 
long as calyi-Begments.-A handsome and diallnct spe- 
ctea, not now in cult, in its pure form. 

II. ekplatnm, Alt. Stems weak and trailing, wilb-^ 
long white hairs, woody at the base: Ivs. tong-stalked, 
cordate, 3-5- lobed and the lobea rounded and tootheil: 
pednnelea longer than the Ivs., densely many'fld..the 



lobrd half I'h. 
dipth and Ihe ml 



iked,smBlland' 
ihort - stalked. 



Lincles, violet, the low- 

eat, strict - growing 
lant with lemon- ' 
■pnled foliage. Prob--^ 
}ty not In general cul- 



1700. Pelar^nium Limoaiua 



18. LlmOiilnm, Sweet. 
Leuon OEKAHit'u. Pig. 1709. Lva. larger than in the 
last, not 2-ranked. soft: He. purple and lilac.— A garden 
hybrlil, P. rn'jpiim apparently being one of its parents. 
There Is a form with variegated Iva. Sometimes known 
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to gardeners u P. odorattim. It Is a Deal and iroctby 
plant, and ahowy when In flower. It liut a lemon or 
palm Boent. The variety known as Lady Uary Ih ot this 

B. SlipuUt i-ery tnintiU and adwtle. 
19. tZiHpilUtlim, Alt. Reaemblea P. eri$pam Id 
babit and tollage : \v». round-orate, small, velvety, 
about 3-)obed, tbe lobes cnt-toothed or lobed : pedaaclas 
■lender, with very small bracts: lla. small, white, with 
short spatulate petals. — Lts. about % In. across, with 
odor ot pennyroyal. Appears not to be In the trade, at 
least not in a pure form. 

AAAA. Plant icifh a thori and iltick Mara or lilt 
tteihy tttm or eaudix, from which arise tlender 
brancheM. the Ivi. long-ttallud and renitorm or eor- 
dalt and obieurelf lobed: itameni 6 or ?. {Cor- 



oordate-ovate and obtase, about 3-E-s hallo 

calyx doxuy, the tube sev- 
eral times lonRpr than the 
calyx-lobes: fls. white, with 
a spot near tbe center (vary- 
ing to all porplej, the petals 
„ ^j notched. B. M. 309. - Now 

U T^ and then advertised. The 

^ fls. are said to change oolor 

durtnic the day. 




sly 3-parted. silky on both s 

central segments 3-lobed, all deeply toothed: peduncles 
usually branched, many-fld.: fls. small, bright scarlet, 
the petalfl obtuse; calyx-tube conspicuously swollen at 
the base and again Just underneath the flower, thrlee aa 
long as tbe pedicel, the lobes linear-obtuse.— Not now 
seen in its pure form, bnt it is probably a remote parent 
in various small -flowered scarlet Qeranlums. 

L. H. B. 

PELBUtl'HOBA (Qreek, kaUhel-bearing; from an 

alleged resemblance in tbe tubercles). Cattdeea, 

Hatohet Cactus. Stems globular, short-eyliudrio or 

olavate, small, often oespltose: tubereles strongly com- 



sides 



eoln 






border«d on eath side by a row of about 20 very short, 
appressed comb-like spines: fr. naked. A genus of 'i 
species closely allied to Mammlllaria. 

ueUlUnail, Ehrb. (from a fancied resemblance la 
Asellns.thewood-louse). Fik.303, Vol. I. Juice waterj- : 
tubercles ashy green, more or less deeply grooved to 
the woolly axil; spines not projecting beyond the mar- 
center, red. N'uevo Lran and San Luis Potosl. Hex. 
I.H.6:186.-VBr, Btooelor has pure purple fls. B.M. 6001. 

pMtlnkta, Sebum. Juice milky : tubereles bright 
Ctreen with naked aiiU ; spines projecting a little 
beyond the margin ot tubercle: fls. yeUow, lateral. 
Oazaca, Mei. Kathaiui™ BRABDEaii. 

nUCAS FLOWXB. ArinlolotMia grandinora. 

FZLL^ (Greek, velloi. dusky; from tbe usually 
darb-colorsd leat-stalks). Polmodiicea. A genus ot 
small, rock-loving ferns, with tbe sori at the ends of 
free veins forming a mostly continuous marginal band 
around the segments and covered by the more or less 
changed margin of the segments. Host species thrive 
best on limestone rocks. 

A. if«. liittpljp pinnatt. 

a. l,n». 4-6 pain. 

Prlnflal, Dav. Lvs. with 4-5 pairs ol large triangular 

hastate stalked tfts. I in. or more either way: sonu 

forming a wide marginal band. Mexico. 

BB. Zrti.SSpairM. 

Blldc«dl,Book. {Plafylbma BrldgetH, 3. Sm.). Lfts. 

■nbsesslle. orbicular or subcordaEe, 4-6 lines long; sort 

a broad Intramarglnal band. Calif. 

BBS. Ltu.to-a. 



, Ait. NtmtBO Gai 
ITIO. Stem or eaodei very short, throwing up many 
slender and weak sott-pubescent branches: Its. very 
long-stalked, soft, round-cordate and very obtuse, ob- 
scurely 3- or moro-lobed, the margins dentate-crenate ; 
peduncles long and borne opposite the lvs.,r>~10-flil.: fls. 
small, white, the petals about twice longer than the 
calyx -lobes.- A oommon plant, cult, tor Its pleasant- 
scented foliage. Tbe plant known to gardeners an P. 
Irafrani Is either this species or a close derivative 

AAAAA. Plant witk tluHrt lien and tuherovt roolt. Hie 
Ipj. pinnatt or pinnalely parttd, Ihi lie, in many- 
rid. umbel*. {Poltactium.} 

22. trUto, Alt. Stem or caudex very short, succulent: 
lvs. large, 2-3-plnnately compound pubescent, the ulti- 
mate teeth gland-tipped: calyx-tube long and stalk-like, 
much exceeding the pedicel, the lobes half as long as 
tbe petals: fls. brown-yellow with dark opots. B.M. 
IG41.-A well-marked species, occasionally offered In 
the trade. 

23. qnlnqiMTlUiinriim, Willd. Somewhat shrubby at 
base, sparingly branched, hirsute : Irs. 2-plnDatifld 
with linear toothed segments, the stipules broadly cor- 
date and raacronate: fls. purple, scentless, the petals 
obovate. velvety and pole-edged; calyx-tube as long aK 
tbe pedicels, somewhat hairy, the lobes obtujie. — Once 
offered by Saul. 



Australia and New Zealand. 

AA. Lvi. bipinnalt. 

B, Pinna formed of 3 teiMite Ifie. 

taraiUlla, Fie. Lvs. 6-12 In. long on strong dark 

chestnut stalks, narrow, with 6-12 opposite pairs of pin- 

nn; lfts. closely rolled together, linear. Trop. Amer. 

BB. Ptnna (at leail the loicer onei) pinnale. 

WriKhtUaa, Hook. Lvs. 3-6 in. long, 1-3 in. wide, 

deltoid; ptnnn with several linear-oblong pinnules on 

each side \4 In. long, with Inrolled edges and a sharp 

' point. Texas to California. 

Link. Lvs. 4-12 in. long, 2-6 In. wide, 

vale -lanceolate, with several pinnules 

e, aurlcled or heart-shaped at the base, 

>ad line of sporangia nearly biding the i 



arglnai induslum. 






c. Shape of In. IrianguJar-delloid, irifk narroie nlti- 
male divitionM. 
dtaSB, Hook. CLirrBBAKB. Lvs. 2-3 in. long, }-lK 
In. wide, on slender brown stalks; segments linear with 
enrolled edges sharp-pointed: Indusium permanently 
covering the sori. PaclBc North America. 



P£LI.£A 

CO. SKapi of Ivt. ilongate, ovale or lanrtolaU. 

•adiamadaUllB, Tie. Ltb. S-12 In. long, 3-6 in. wide; 
ultimate dlvlaions 114-2 linen Ions, llneuH>blong, with 
enrolled edges. Calitornl*. — SometlmeB koown u the 
Coffee Fem. 

IimUU, Link. Lvs. 6-34 In. long, 6-12 in. wide; ulti- 
mate dirisloDB ovate or Iuiceolal«, 1-2 Id. long, nearly 
■esalle: oorl In a narrow mmrKlQal line. Eastern and 
■oath Africa. Small Ivs. are sometlmeB onl; bipinnate. 

P. BUiUri. Baddome (P. cracllli.Hook.).a ran membnnoni 
spKiei ol Ihe ensUra >UUh, ii more cloH^ allied to the (enui 
wnrtoftamnia, to whith Prantl h«« reterreil li. 

L. U. Uhdebwood. 

FBLLIOKIA (J. Alpbonse Pellloa, officer In Frey- 
cinet'n voyage ronod the world), [/rticicen. 0( this 
genus we cultivate 2 choice tender creeping foliage 
jilantH. suitable tor baakelH and for the bOTdera of 

about 20 species of herbs, often oreepers, rarely eiib- 
shmba from tropical and eaalem Asia and the Paclflo 
islands. Thejr have alternate, 2-ranked Ivs. which are 
unequal at the base, entire or serrate: fls. monceclouH 
or disclous, in dense cymes; perianth sejnueuts fi, 
rarely i, In fruit sometimes unchanged but UHually in- 
creased and Investing the fruit. The following are gla- 
brous plants from Cochin China, with Ivs. about an 
inch Ions and halt as wide, and slightly erenate at the 
margin. All the species known to science are oriental. 
One of the special was once advertised as a Peperomla. 
I, N. E. Br. LVB. dark broniy olive-gTeen 
IS Dutthed violet or red, with a fem-Uke figure 
ot light green down the middle o( the leaf, the figure 
being narrowly oblong and erenate. This figure is same- 
tlines absent from some ot the Ivs. The Ivs. are more 
acuminate than in the next. B.H. 1880:290 (as Begonia 
JJaKsanatta, a charming picture). I.H. 29:172 (poor). 

pAlehra, N. E. Br. Lvs. dnil blaekish along the mid- 
rib and veins, the Inter-Bpaces being light green, the 
under surface pale parpllsh. I.H. 30:479. A.O. 1B:4. 
W. M. 

PSLLITOBT. Parittaria; also an uncommon name 
of Feverfew, Chrfniitlh4mHm PartktniHm. 

FSLOBIA. See Ttratolagy. 

FELTAVOKA (Greek, referring to the peltate an- 
tbers). Aroidea, Abbow Abcm. Ad east American 

SnuB with two species which have been much con- 
■ed. They are stemless berbs, the glossy arrow- 
shaped leaves arising from atrong nnderground parts: 
Bb. monotcloua and naked, the atamlnate onea on the 
upper part ot the long spadix, the anthers sessile and 
Imbedded and opening by terminal pores, the 1-loculed 
ovaries attended by 4 or C scale-like bodies or staml- 
nodia: spathe usually eiceedlng the spadii: fr. a 1-3- 
needed, mostly leathery berry, home in large globose 
clusters. Pellandras are excellent sabaquaiic plants, 
their large thick sagittate leaves always adding variety 
and interest to margins of ponds and to bog gardens. 
Single specimens or clumps are nsually most prized. 
Pettandrma are easy to colonise. 

BBdnUte, Bat. L,vs. nBTTow-saglttate, the basal lobes 
long and nearly or quite acute: spathe 4-8 in. long, 
green, convolute aronnd the spadii tor Its whole length : 
sterile part of the spadii much longer than the pistil- 
late part: fr. (rreen, l-S-aeeded. In shallow pools or bog 
margins, N. Rng. Co Fla. and W. A.G. 1893:111.— The 
mot is composed of thick cords or fibers. 

illM, Raf . Ltb. broader, the basal lobes short: spathe 
white, tbe upper part expanded and calla-liys: sterile 
part of spadii little, It any, longer than pistillate part; 
tr. red, 1-seeded. Va., S. — Root tuberous. [,, g, g, 

PElTdPHOKim (Greek, ifiMd-tfiaptd; referring to 
tbe peculiar stigma). Leguminiia, Six species of 
splendid tropical trees, belonging to the same tribe 
with the gorgeous Polnclana and Cnsalplnla, all of 
which represent a type of structure widely different 
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from our noither 



Blanco's 'Flora of the Philippines," where the golden 
yellow fls. are nearly lH In. across, a doien of them In 

each raceme, and 4 racemes uniting to form a great 
panicle. Tbe Philippine species. P. inerme, Is probablv 
the same as the Australian one, P. ttmigintum, which 
FraneeschI has Introduced at Santa Barbara, Calif., bnt 
reports so tar unsuocessfnl. Feltophomms have the 
Mimosa type of foliage. Each leaf of P. ferruffiHeum 
haa B-IO pairs ot pinnn, and each pinna 10-20 palra of 
leaflets. 

Generic cbaractere: petals 6, roundish; stamens 10, 
free, decllnate: fllamenta pilose at base: ovary Bessile, 
2 to many-ovuled: pod fiattlsh, indehlscent, with uar- 
rowly winged margins. 

Peltophomm Is distinguished from Cnealpinia and 
Poinclana by the valvate catyi segments of the latter, 
while tbe two former have their calyx segmentB strongly 
imbricated. The peculiar stigma of Peltophomm readily 
distinguishes It from Its close allies, Cteaalplnla and 
Hffimatoxylon (logwood). 

firraglneiim, Benth. (P. fHJrme, Naves). Tree attain- 
ing 100 ft., taking Its apeciflc name frou) the dense rusty 
toraentom which covers the yonng branches, petioles 
and Inflorescence: pod 3-4 z %-l iu. wide, bMtriug 1-3 
seeds. Australia, niiiipplnes. ^_ ff_ 

PERiriSSTini Ipenna, a feather; tela, a bristle). 
GrOMinea. Contains abont 40 species of the tropical 
regions. One species, Pear] Millet, Is cultivated tor 
fodder. The genae Is allied to Paulcum and SeUria, the 
spikelets >>elng 1-fid., with usually 4 glumes, surrounded 
at base by a cluster of bristles and arranged In spikes 
or splke-like racemes. First glume very small, second 
longer than fl.-glume. The bristles fall with spikelets 
instead of romping attached to rachls as In Setarla. 



Hocbst.). Pig. mi. Spike 
feathery from tbe bearded brimii-a; 
pubescent below the spike, Abyssli 



,r': 



e all about the s 



4 In. long, and 

m 1-2 ft. high, 

R.H. 1800, p. 

1 of some works) 



St«ad. (P. B«ptliA 

_ aller a«l*ptkeB longer and more graceful than 

ili« and the preceding'' •rbyselnla. R.H. 1897. pp. 54, 55. I.H. 

■- 42, p. 206-(18(^. 
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typholdeiim, Rich. {PenieillAria spiedia, Willd.). 
Pearl Millet. Culm 3-^ ft., bearing a close cylindri- 
cal spike 3-10 in. long, ^in. thick, pubescent below 
the spike: Its. long and broad. Native country un- 
known. Occasionally grown in the southern states, 
where it ripens seed. May be grown farther north for 
forage. — ^A luxuriant annual long cult, in the Old World 
for forage and more or less for the fruit, which is used 
as food. 

Jap^nloiim, Trin. (P. eomprdssunit R.Br. Oymndthrix 
JapdHica, Kunth.). A low annual with long narrow 
Ivs. cult, for ornament. Culm 2-3 ft., scabrous, espe- 
cially under the dense cylindrical spike; bristles une- 
qual, naked. Australia. 

macrotdram, Trin. (Oymndthrix eauddtaf Schrad.). A 
tall perennial with stout culm bearing a dense pointed 
spike about a foot long. Bristles naked. South Africa. 
—Cult, for ornament. 

latifdlivm, Spreng. (Oymndthrix latifbliaj Schult.). 
An ornamental perennial. Culm 3-4 ft., bearing several 
nodding spikes 1-2 in. long: Ivs. lanceolate, % in. broad : 
bristles short, naked. Argentine Republic. R.H. 1890, 
P- 546. ^. S. Hitchcock. 

The fine plumy grass known to gardeners as Penni- 
tetnm longistylum is much used for bedding. It is, per- 
haps, the finest dwarf grass which is grown chiefly for 
its flowers. It sometimes survives the winter at Wash- 
ington, D.C., but should always be treated as a tender 
subject. Plants raised every year from seed are satis- 
factory if seed is sown early enough, but divisions of 
old plants will give larger pieces which flower sooner 
and require less attention than seedlings. The old plants 
may be wintered anywhere out of reach of frost. About 
February 1, in the latitude of Washington (a month later 
North), cut off the old leaves to within 6 in. of the 
crowns: divide the clumps into small pieces, trim the 
roots so that they will ultimately go into 3- or 4-in. 
pots, and place the pieces thickly together in boxes of 
sandy soil in a greenhouse with a temperature of about 
60°. As soon as new roots have started pot the young 
plants. They may be removed to a coldframe long be- 
fore the soft bedding material demands all the available 
indoor space. q. w. Oliver. 

PEHVSYLVAVIA, HOBTICULTUBE 19. Fig. 1712. 
During the past century Pennsylvania has been promi- 
nently before the world because of its mineral wealth. 
The ruins of many iron works located in rural districts 
are now reduced to the primitive stone masonry of the 
smelting furnace, but mark the places of great activity 
previous to 1850. Later, these industries were concen- 
trated in towns and cities, where, with improved ap- 
pliances, new methods of transportation and greater 
facilities for handling labor and capital greatly lessened 
cost of production and increased the capacity of fur- 
naces. Now, at the close of the nineteenth century, a 
vast majority of the once profitable iron-ore beds is 
exhausted or forsaken because of richer fields discovered 
in other states. Coal, both bituminous and anthracite, is 
still most actively mined, and extensive areas are sac- 
rificed by farmers to the coal digger in the western 
counties and in the anthracite region in the northeast. 
The same may be said of the northwestern section, 
yielding petroleum and gas. 

The forest operations in Pennsylvania have long ago 
passed the high-water mark of their activity. The white 

Eine forests of the Alleghany mountains, the stretch of 
emlock spruce which covered the belt of counties 
touching the western slope of the Alleghany mountains, 
and the gn^ves of cherry and black walnut are fast dis- 
appearing. Formerly Pennsylvania stood first among 
the states in the output of forest products. Originally 
the state was essentially covered with forest, but now 
Dr. J. T. Rothrock, Forestry Commissioner of Pennsyl- 
vania (Report of 1895), declares that less than 36 per 
cent of the area of the state is in timber. 

Pennsylvania- has an area of 45,215 square miles, 
nearly rectangular in outline— 157.76 miles broad be- 
tween the northern and southern boundaries by an aver- 
age length of 285.85 miles running due east and west. 
.This area is crossed slantwise by the broad band of 



Appalachian mountains, making three distinct topo- 
graphical regions. 

The eastern region comprises all that territory lying 
southeast of the Kittatinny mountains, or a line drawn 
from Franklin to Northampton counties. It is gently 
undulating, rising in places to great hills which assume 
the proportions of a mountain in the South mountain 
range. This region was first settled and is now mostly 
cleared and cultivated. The richest lands of the state 
are found in this section. 

The central or mountain region is a belt about 50 
miles broad, made up of parallel mountains and nar- 
row valleys comprising one-fourth the area of the state. 
The western boundary of this region is the Alleghany 
mountains, the greatest of them all. The valleys are 
covered for the most part with excellent grain land, 
but the hills and mountain slopes are stony and more 
or less barren. 

The western and largest region has an area of 24,861 
square miles, or about 55 per cent of the entire state. 
It is essentially a high plain, marked in the north, 
where the elevation is greatest, by deep-seated streams 
or canons, some of them 500-800 feet deep. The eleva- 
tion gradually decreases toward the southwest. There 
is much land so recently cleared that no attempt has 
yet been made to utilise it for agricultural or horticul- 
tural purposes. There is no question, however, but that 
much of it could be easily put into condition for fruit 
culture. 

The statistics of 1890 show that Pennsylvania has 18 
seed farms, covering an area of 6,066 acres. The seeds 
extensively produced here are beans, cabbage, carrot, 
field com, cucumber, lettuce, parsnip, onion sets and 
potatoes. Several of the largest seed houses of the 
United States are located in Philadelphia, that of David 
Landreth having been established in 1784. There were 
reported for 1890 311 nurseries, with a total area of 
6,598 acres, representing a value of more than $3,000,000. 
The stock chiefly grown is made up of apples, cherries, 
peaches, pears, plums, deciduous and evergreen trees 
and shrubs. In the cultivation of ornamental plants and 
the production of cut-flowers Pennsylvania takes a 
prominent place. The census of 1890 was the first to take 
notice of this industry and shows 544 establishments, with 
a total of 6,066, 144 square feet of glass, being second only 
to New York. The size of these establishments ranges 
from 300 to 100,000 square feet of glass. The largest 
number of roses was propagated in Pennsylvania in the 
year these statistics were gathered. The largest total 
values of plant sales were respectively in New York, 
Pennsylvania and California; and the largest total val- 
ues of cut-flower sales were respectively in New York, 
Illinois and Pennsylvania. In truck farms Pennsylvania 
joins with New Jersey and New York in forming the 
most important district of America. This district ex- 
cels all others in the production of beets, cabbage and 
tomatoes, and has large acreages in asparagus, beans, 
celery, cucumbers, melons, peas, Irish and sweet po- 
tatoes. 

The fruit interests of the state are not as great as 
they should be. Apples are grown successfully in the 
larger part of the territory, but mainly for home or 
local consumption. A few orchards of commercial ex- 
tent have been planted in the last quarter century. The 
best varieties for market are York Imperial, Smith 
Cider, Fallawater (all of Pennsylvania origin), Baldwin, 
R. I. Greening and Ben Davis. Peaches are now grown 
extensively in two sections in and about Franklin and 
Juniata counties, known respectively as the "South 
Mountain" and the "Juniata** peach belts: each belt 
reports an area of 3,000 acres devoted to peaches. 
W. G. Waring has observed that "peach trees in Penn- 
sylvania grow to a much larger size and greater age 
than along the Atlantic shore." Plums and cherries are 
not extensively grown. Grapes are adapted to this state, 
but nowhere except in Erie county has the extension 
of vineyards been rapid, and there it was due to the in- 
fluence of the Chautauqua grape belt of New York, of 
which the Erie county vineyards form a part. More 
attention was given to pears 40 years ago tnan now on 
account of the present fear of the "fire blight." Penn- 
sylvania has contributed some of the most valuable vari- 
eties of pears now in cultivation, such as the Seckel. 
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Tyson, Brandywine, Ott, Jones and Kinf^sesslng; also 
the Kieffer, now a leading^ commercial variety. 

In floriculture a portion of Chester county has become 
noted as the <* carnation belt'' because of the numerous 
establishments there making specialties of producing 
the cut-flowers and breeding improved varieties. 

The Bartram Garden was the first attempt in the 
United States to gather plants and trees for the pur- 
pose of study. See p. 758. It was established in 1728 
by John Bartram along the Schuylkill river. It is now 
in that part of Philadelphia known as Kingsessing. 




1713. PeniMylvania, to lUustrate some of the horticultural resioi 



Through the untiring and sealous efforts of that broad- 
minded horticuIturist^Thomas Meehan, the city of Phila- 
delphia in 1891 purchased 12 acres of land from the 
Eastwick estate, which contained the original garden, 
and thus the preservation of this old horticultural mon- 
ument seems to be assured. It is now only one of many 
small parks possessed and cared for by the city of Phil- 
adelphia. The principal parks of the state are Fairmount 
Park in Philadelphia, in which definite work was begun 
aoout 1860; the buildings of the Centennial Exposition 
were placed on these grounds in 1876. It has an area 
of 2,200 acres and is well maintained. Allegheny parks 
occupy the ground formerly known as the Commons in 
Allegheny City. Of more recent establishment are 
Schenly and Highland Parks, in Pittsburg. The ceme- 
teries of the larger cities are in the hands of competent 
superintendents, and the park ideas of landscape and 
ornamentation are becoming the prominent features of 
these sacred grounds. q^^ c. Butz. 

PBVF7B0TAL of Europe, Mentha Pulegium; of 
America, Hedeoma pulegioides, BMtard P., or Blue 
Curls, is Triehoatema diehotomum. All' are members 
of the Mint family. 

The garden Pennyroyal, Mentha Piilegium, is a Euro- 
pean perennial, used for seasoning. It is one of the 
"sweet herbs.** It is easily grown, profiting by a win- 
ter protection of leaves or litter. Prop, by seeds or di- 
vision. Beds should be renewed frequently. 

PEVTACHATA (Greek, referring to five bristlos at 
the base of the pappus). Compdsitce. Six species of 
low, slender, Californian annuals with tliread-like, al- 
ternate Ivs. and small or medium-sized heads, the rays 
when present usually yellow, sometimes white: the 
disk-fls. sometimes turning purple. P. atltrea, Nutt., 
growing 3-12 in. high and with 7-40 deep golden rays, 
was offered by Orcutt in 1891 and was pictured in Gt. 
Hi).'}, but has no horticultural standing. 

PEVTAFBTES (Greek, having 5 leaves; an ancient 
name of some cinquefoil, transferred by Linnaeus to 
this plant, which has 5 leafy growths (staminode^) a<>- 
companying the stamens). StercuHUcece . A pretty red- 
fld. tender annual, widely distributed in tropical Asia 



and beautifully figured in Blanco's ** Flora of the Phil- 
ippines," bufc rare in European gardens and unknown in 
America. It is a branched plant growing 2-5 ft. high, 
with fls. which open at noon and close at the following 
dawn. The fls. are nearly 1>^ in. across, 5-petaled, 
axillary, short-peduncled. Recommended to lovers of 
rare, tender annuals. 

A genus of one spocies. Bractlets 3, caducous : sepals 
5, lanceolate, connate at the base; petals 5; stamens 20, 
connate at the base, 15 fertile in 5 groups of 3 each, 
alternating with 5 staminodes which are nearly as 

long as the petals: ovarv 5- 

celled ; cells many-ovuled: 

capsule locul icidally 5- 

'3^ valved : seeds 8-12, in 2 

series in each cell. 

phoBDfoea, Linn. Lvs. 3-5 
in. long, I-nerved, crenate- 
serrate; petiole 1 in. long; 
stipules awl-shaped. B. R. 
7:575. 

P£HTAS (Greek, five; re- 
ferring to the floral parts; 
which, however, is not 
strictly true of the genus 
nor a rarity in the family). 
Ruhideeo!, Nine species of 
tender herbs and subshrubs, 
resembling Bouvardias of 
the same family, but not 
their closest ally. They are 
all natives of tropical Africa, 
except one which comes from 
Madagascar. The favorite 
species is P, camea^ whose 
color varieties range through 
lilac and flesh color to crim- 
son-pink and rosy purple. 
A good cluster is 3 in. across and contains 20 or more 
fls., each of which is % in. across. The fls. are about % 
in. long, funnel-shaped, and generally have 6 spreading 
lobes, sometimes 4 or 6. It is usually grown like Bou- 
vardia in warm conservatories for winter bloom, but it 
is sometimes used for bedding in warmer countries, as 
it gives three months of rather showy bloom when 
treated like Lantana. In general, the species seem to 
be less worthy than Bouvardias. 

Generic characters : Herbs or subshrubs, erect or 
prostrate, hispid or tomentose: lvs. opposite, stalked, 
ovate or ovate-lanceolate ; stipules multifld or multi- 
setose : infiorescence usually corymbose : calyx-lobes 
4-6, inequal; corolla pilose, the long tube dilated and 
villous in the throat; lobes valvate; stamens 4-6, In- 
serted below the throat; filaments short or long; an- 
thers fixed at the back, included or exserted : disk tu- 
mid or annular, often produced into a cone after authe- 
sis: ovary 2-loculed: ovules numerous: style-branches 
papillose: capsule membranous or leathery, 2-loculed, 
loculicidal; seeds minute. Six species are given in the 
Flora of Tropical Africa 3:45 (1877). 

A. Fls. not vhite, 
eAmea, Benth. Erect or decumbent, 1-2 ft. high, 
shrubby at base, merely puberulous, not at all rusty- 
hairy: lvs. 1-6 in. long, 4K lines to 2 in. broad, ovate, 
elliptic or lance-oblong: cymes peduncled or not. B.M. 
4086. B.R. 30:32. R.B. 21:217. Gn. 21, p. 329. J.H. 
111. 30:209. R.H. 1870:130 (var. kermesina), Var. 
<liiaTtini4na {P. Qnartinid,na, OWv,) is a rosy-fid. var. 
said to be much better than the type. Gt. 45, p. 464. 

AA. FU. white. 

lanoeolita, Hort. This novelty of 1900 is figured in 
Dreer's catalogue, which says, "A pretty half-shrubby 
g^reen house plant, not unlike a Bouvardia in general ap- 
pearance, but flowering more profusely and continuously. 
It may be planted in the open border during the sum- 
mer, but it is valuable chiefly as a winter-fiowering 
pot-plant, for which purpose it is especially well suited, 
being in fiower all the time. The pure white flowers 
are produced in flat heads of 15 to 30 flowers each, 
similar to a Bouvardia, but much larger, and last in 
perfection a long time." w. M. 
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PEHTLANDIA. See UreeoHna. 

PEHTBTfiMOH (Greek for five stamens ^ all 5 stamens 
being: present, whereas related genera have only 4; but 
in Pentstemon one of the stamens is commonly sterile). 
SerophularideecB. Pentstemon. Bbard>tongub. For 
the hardy "border, Pentstemons are most satisfactory 
plants, and the great number of showy species allows 
much latitude in choice of color and habit. All are per- 
ennial, but some of them bloom the first year from 
seed. In a dry and hot place they are likely to be 
short-lived, although nearly all the species thrive best 
in full exposure to sun. They are not particular as to 
soil. They are propagated by division and by seed. 
Many of the species are not hardy in the northern 
states, but P. barbatus and its varieties, P. pubes- 
eenst P. Icevigatus and variety, P. eonfertus and va- 
riety, P. diffusus, P. ovatus, P. granditlorus, P. acu 
minatuSf P. cceruleus, P. glaber and varieties, and also 
others, may be expected to stand in the North, par- 
ticularly if given a protection of leaves. An excellent 
garden race has been produced, here designated as P. 
gloxinioides. This seems to be a product of hybridiza- 
tion and selection. It is little known in American gar- 
dens, although it is a handsome and deserving plant. 
Some of the forms of it are treated as annuals. 

Pentstemon is a typical American genus. One species 
is native to northeastern Asia and several to the cooler 
parts of Mexico, but the larger number of the 100 species 
inhabit the United States and Canada, particularly the 
western parts. They are all herbs, although some species 
are somewhat woody at the base. They bear long-tubu- 
lar often 2-Iipped flowers in terminal usually inter- 
rupted or leafy clusters. The anther-bearing stamens 
are 4, the cells of which are united or confluent at the 
apex but separate at the base ; the fifth stamen is repre- 
sented by a prominent sterile filament (which rarely 
bears an anther). The style is filiform and the stigma 
entire; the fruit is a globular-pointed capsule, contain- 
ing wingless seeds. 

It is difficult to so arrange the species of Pentstemon 
as to make them easy of determination by the horticul- 
turist. There is no monograph of all the species, but 
Gray's account in the Synoptical Flora (Vol. 2, Part 1) 
describes the American species north of Mexico; and 
this account has been closely followed here. The ar- 
rangement of species, however, has been modified con- 
siderably to admit the Mexican species and to make the 
group easier for the beginner. The following account 
contains all the Pentstemons, with one exception, known 
to be in the Amer. trade. This exception is "P. rubi- 
caulis; I ft., rich crimson, from Oregon," which is in 
the traide but unknown to the writer. Other species are 
mentioned in Old World literature. Other native spe- 
cies will appear in the Amer. trade: these may be found 
in Gray. 

index. 



acuminatus, 14. 
angusMolius, 19. 
antirrhinoldes. 8. 
iUropurpureus, 19. 
aznreus, 38. 
barbatas, 5. 
cferuleo-parpureos, 

17. 
cnmleiis, 15. 
eampanniatas, 19. 
centranthifoliuB, 8. 
Cleveland!, 25. 
Gobiea, 28. 
coecineus, 5. 
eonfertus, 17. 
cordifolias, 2. 
erassifolitu, 1. 
cristatus. 29. 
cyananthns, 9. 
eyatUhtu, 9. 
deuatxLB, 26. 



diffusus, 34. 
Digitalis, 23. 
Douglasii, 1. 
gentianoides, 6. 
glaber, 9. 
glandalosns, 32. 
gloxinioides. 7. 
Qordoni, 9. 
gracilentus, 36. 
gracilis, 21. 

S-andifloni8, 12. 
artwegl, 6. 
heterophyllos, 39. 
humills, 20. 
Jaffrayanos, 38. 
IsBtus, 37. 
IsBvigatus. 23. 
Lemmoni, 4. 
LobMi, 3. 
Menziesii. 1. 
Murrayanas, 13. 



Newberryi. 1. 
ovatns, 30. 
Palmeri, 24. 
procerus, 17. 
pubescens, 31. 
pulchellus, 19. 
paniceus, 10. 
Klchardsoni. 35. 
Robinaoni, 1. 
roseus, 19. 
rotnndifolius, 18. 
Scoaleri. 1. 
secandiflonis, 16. 
speciosus, 9. 
spectabilis, 27. 
staticifolius, 82. 
Torreyi. 5. 
tublfloms, 22. 
veiiustas, 33. 
Wrightil, 11. 



A. Cells of anthers dehiscent for nearly or quite their 
ichole lengthy united or connivent at the apex and 
soon spreading from each other, (aa. No. 32.) 
B. Anthers covered with long wool. 

1. Menziesii, Hook. Woody at base, 1 ft. or less high : 
Ivs. thick, obovate to oblong, serrate or entire, mostly 
glabrous, the lower ones short-stalked: cluster a raceme, 
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pubescent : fls. 1 in. or more long, violet-blue to purple, 
usually 1 on each pedicel, the upper lip 2-cleft and the 
lower 2-cleft. Wyo., west and northwest. 

Var. H6wberryi, Gray (var. Mdbinsani, Mast.). Fls. 
pink or rose-purple. Calif. G.C. 1872:969. 

Var. Dodfflaiii, Gray (P. Douglasii, Hook. P. cras:ti- 
fdliuSt Lindl.). Fls. lilac-purple, pink at base: lv8. ob- 
long or obovate-lanceolate, entire. Ore., north. B.R. 
24:16. 

Var. SooUeri, Gray (P. ScoHleri, Lindl.). Fls. violet- 
purple: Ivs. lanceolate to linear-lanceolate, sparselv ser- 
rulate. Ore., north. B.R. 15:1277. B.M.6834. G.C.llL 
7, p. 204. Gn. 62, p. 42. 

BB. Anthers glabrous or only hairy {not woolly). 

c. Plant semi'Seandent (somewhat climbing) by means 
of longf slender branches. 

2. oordifdliufl, Benth. Plant very leafy, somewhat 
pubescent: Ivs. ovate, serrate, 1 in. or less long: clus- 
ter or thyrse short and leafy, the peduncles several-fld. : 
corolla tubular, scarlet, the tube 1 in. long and the limb 
half as long. S. Calif. R.H. 1850:221. 

CO. Plant erect, self-supporting. 

D. Corolla lemon-yellow to yellow-red. 

3. antirrhinoldes, Benth. (P. /;rd&&u,Hort.). Plant 1-^ 
ft., glabrous or nearly so, branched and leafy: Ivs. 
small, oval or spatulate, entire: fls. in leafy panicles, 
the peduncles 1-fld., the broad fls. about 1 in. long, the 
lower lip deeply 2-lobed ; sterile filament bearded on one 
side. S. Calif. B.M. 6157. I.H. 9:315. 

4. Lemmoni, Gray. Slender shrub, 5 ft. or less tall, 
bright green and glabrous : Ivs. ovate-lanceolate, 
toothed: panicle loose and branchv, the long peduncles 
2-7-fld. : fls. small, dull yellowish and red, the seg- 
ments nearly equal. Central Calif. 

DD. Corolla not yellow {unless occasionally in P. con- 
fertus)^ mostly in shades of red or purple, some- 
times white, 

E. Stem and Ivs. glabrous, at least up to the inflores- 
cence. (EE. No. 28.) 

p. Corolla long and slender, not swollen near the base 
or greatly widened at the mouth: straight-flowered 
species, 

5. barbitUB, Nutt. Tall, erect, branching, glabrous 
and more or less glaucous herbs : Ivs. firm, varying 
from lanceolate to linear, entire, strong- veined, the 
radical ones oblanceolate or spatulate: fi. -cluster long 
and open, narrow, the peduncles about 2-3-fld. : fls. slen- 
der, about 1 in. long in wild forms, strongly 2-Iipped, 
varying from light pink and flesh color to carmine, 
the lower lip usually bearded. Colo., south. B.R. 25:21. 
R.H. 1896, p. 347. Mn. 7:141.— A showy perennial, and 
common in cult. One of the best. 

Var. T6myl, Gray (P. T6rreyi, Benth.), is a scarlet- 
fld. form, with almost no beai^d on the lower lip; the 
commonest form of the species in cult. Excellent. 

Var. ooeolnevB, Hort., is a scarlet-fld. horticultural 
form. 

6. Hirtwegl, Benth. (P. gentianoXdes, Lindl.). Tall 
and erect (3-4 ft. high), somewhat branched, the stems 
dark purple: Ivs. lanceolate to lance-oblong-linear, or 
the upper ones broader, sessile, glabrous and entire: 
fl. -cluster somewhat pubescent, long and open, the pedi- 
cels 3-6-fld.: fls. drooping, dark rich purplish red, 
slightly curved, the limb somewhat 2-lipped and the 
lobes acute. Cool regions in Mexico. B.M. 3661. B.R. 
24:3. Gn. 37, p. 603; 49, p. 406.- A fine garden plant, 
now much modified by domestication. 

7. ffloxinioideB, Hort. A race of garden hybrids, issu- 
ing largely from P. Hartwegi ; the other most important 
parent being P. Cobcea. Probably other species have 
entered into the amalgamation. I^e group needs criti- 
cal study from the growing plants. The fls. are large, 
with a broad nearly regular limb, and in many colors. 
The plants are strong and floriferous. Flowers some- 
times measure 2 in. across. Some of the strains bloom 
freely from seed the flrst year. Not hardy in New York, 
unless very thoroughly protected ; it is probably better 
to winter it in deep coldframe. 
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a*Bte'lM>cea]Me to linear, mostly seasile and cluplug: 
Inflorescence long and narrow, the pednncleB 2--3-Bd. : 
fla. about 1 In. long, soarlet, nutow-tubular. the lobea 
■hortand acute; sterile fllanient naked. Callt. te W. 
Aria. B.H. sua. F.S. 22:2309. 

FT. Corolla itzetpt i» P. rotHndi/olint) ufilh a premi- 

Hentij/ enlarffinff Uibe^ %ehif\ ii often eonlraettd 

Htar lilt ban: IMiek-flotrtred ipecit: Corolla 

ntarln Mtmighl, but tkort in P. con/erfui. 

O. Ltavtt entiro {tontetitaet terrvlale in P. conferluij. 

B. Dehi>etH<* of anther eeltt extending from bate bill 

not through tht apex, 

9. Klibmr, Parsb (P. Odrdoni, Hooli. P. tpieiiiut, 

DoDgl.). Erect herb (1-2 rt.), wlCb simple Ktema. ffla- 




;). A (landei form. 

brous and lomewhat glaoeouB : Ivs. oblong-lanceolate 
to ovate- lanceolate: fl. I in, or more long, broad and 
wide at the mootb. bright blue to purplish. Ho. river 
west. BM. 1672 im P. glabra) tnd i3\9. B.R. I5:I2T0. 
On. 27, p. 42. R.H, 1H9.=>, p. 38.1: 1S9G, p. Ml. -A very 
handsome plani, known by Its large blue Us. 
"ray (P. eydiilhui. Hoi 
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nelform (or widening upwajtls) and with wide. spread. 
ing rounded lobeii, seailet ; Bt«rlle filuneot bearded 
down one Bide. Aril. R.H. 1892, p. 44S. 

11. Wrightll, Hook. Bather stoat, 2 ft. or less tall, 
more or less glaucous; lowest IvB. oborate, the upper 
ones obtong and claBping : Infiorescenee long and 
looeely Qd., to peduncles shout 2-fld.: flB. about ^ In. 
long, bright red, tbe moutb broad and the rounded 
lobes spreading % in. W. Tei. and N. Mei. B.M. 4601. 
F.S. 7;085. 

12. KnmdUUnu, Natt. Pig. 1713. Stout, rery glau- 
cous: Its. thick, broad and obtuse, tbe floral ones with 
very broad bases: peduncles very short or almost none: 
fls. nearly or quite 2 in. long, lilac or blue, enlarging 
near the base, somewhat 2-lipped and the upper lip the 
smaller; sterile fllament minutely pubescent at tbe tip: 

13. Xnmyinat, Hook. Erect, 3 ft. : Wb. broad .ovale, 
clasping, sod tbe upper pairs grown together Into a 
cup. shaped body (connate): pedicels 2-3 in. long: fla. 
deep scarlet, with rather small lobes; sterile filament 
glabrous. Tei. B.M. »;2. Gn. 26, p. 229. R.H. IS96, 
p. 348. 

14. aenmlnttni, Dougl. Glancous, strict and usually 
stiffish, 2 ft. or less tall: Ivs. thlcklab, tbe lowermost 
broadly ovate to obovate, tbe uppermost lance-ovate to 
short-ovBt« and clasping and usually acuminate, the 
floral Ivs. shorter than the fls. : Inflorescence narrow, tbe 
peduncles 1-3- or more fid.: Bs. nearly 1 In. long, lilac to 
violet, wide at the throat, the obtuse lobes spreading; 
Aterile fllament bearded at the tip. Mo. river, west and 
south. B.R. 15:1285. -Very aatistaetory. 

JJ. Shape of Uavei lanceolate to linenr. 

15. •BrUaiu, Nutt. Pig. 1714. Mostly lower: Ivs. 
linear to lanceolate, those at tbe base of tbe B.'Clusler 
usually exceeding the fis.: InSoreseenoe usually close: 
fls. blue, varying to lilac or white. Dakota to Colo.— 
Seems to run into P. acumiHa(ii(. 

16. IMIindllUlU, Benth. About 2 ft. tall: Ivs. nar- 
row-lanceolate, somewhat glaucous, the radical ones 
spatnlate: inflorescence long and strict, the peduncles 
l-3-fld.r fls. lilac or purple, tbe basal tube about twice 
the length of the calyx, the throat broad and bell-sbaped 
and about equaled by tbe spreading rounded lobes; 
sterile fllament glabrous or bearded only at tbe top. 
Colo. — Handsome. 

17. MnHrtn*, Dongl. One to 2 R., pubescent In tbe 
inflorescence: Ivs. oblong to lanceolate to linear, usu- 
ally entire but sometimes minutely serrate : inflores. 
cence a narrow interrupted spike, the peduncles seHslle 
or the lowerones stalked: fis. S In. or less long, cream- 
white to sulfur-yellow, narrow, 2-lipped, the lower lip 
bearded within. Rocky Mts. to Ore. B.R. IS:12aO. 

, Gray (P. prdernii. Dougl.). 
Colo., west and north. B.M. 
2934. L.B.C 17:I6ie.-A common form In gardens, and 
a reliable and aatistaetory plant. 

II. Infloreseenee eenr open and looie, due to the fatt 
that the pediincles are S-6 in. long and the prdi- 
celt 1 in. or more long and the fli. drooping. 
IS. ntmtdiUUM, Gray. About 2 ft. tall, branching 
from the base, glaucous: lower Ivs. tbick and leathery, 
orbicular -ovate and obtuse, long-petioled, stem-lvs. ses- 
sile and cord ate -orbicular: fls, 1-lS In. long, narrow 
tubular, yellow-red, tbe lobes short and acute; sterlla 
flismem glabroUK. Northern Met. B.M. 7055. G.C. lit. 
4:266. U.F. 1:473. 



r (0* 



cordate - 



orate to lance-ovate): fl. -cluster dense: fls, bright blue, 

Boeky Mu. R.H. 1 BS 1 :4».— Preferable to tbe type. 

Hit. Dehiternee of anther telle extending from the baxe 

to tht very apex and through the junction or 

confluence of Ihe two eelU at the apex. 

I. Infloreieenee rather elott and eompnel. 

i. Shape ol tomt or all of the leave* at broad at 

10. 



•I fli. purple, blue 






Illy r 



I, WlUd. Branehlng from the base, 
ri. or less tall: Ivs. lanceolate or the upper ones ovate- 
nceolate, long- acuminate, broad at the bane and ses- 
le, strongly serrate; inflorescence long and narrow, 
e peduncles usually 2-fld. : fls. 1 In. long, rose-purple, 
e narrow base of tbe tube about the length of tbe 
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cb1;x, tbe apper ptat bro>d and ventiicose, the sub- 
eqnal lobes rounded and BpreftdlDg, the throat biiiry; 
sterile fllameDt hai^ ftt the top. Hex. B.H. 3S84.-An 
old garden plant which is variable in color and which 
has received many namea. aa P. aimH*tifoliu>, aim- 
pHrpareux, pulckeliui, rote»t. See B.B. 13:1122 and 
U:113S. L.B.C. 15:1129, 1438. 

20. hAnlUl, Niitt. bow, uaaally not over 6 in. tall, 
pubescent in the luSaresccDce : I vb. oblong to lanceo- 
late, socaewhat elaueoas, the upper ones small'taothed: 
InSoreaceoce 3-4 in. long, with 2-S-fld. pedunele!i: lis. 
X in. long, rather narrow, deep blue or soraetiraea 
ranging to white, tbe lower lip 
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spreading, the small tower Up bearded at the base. Pa., 
west and south. B.H. I42f>.— A common plant, bent 
known In the form 

Var. DlgltUil, Gray (P. Digililit, Nntt.). Fig. 
1715. Very lali, 4-5 ft., with larger white abruptly in- 
flated flowers. B.H. 258T. -Sometimes becomes a weed 
in Did fields. It Is in cultivation as a border plant. 

24. F&ImstI, Gray. Plant 2-3 ft. tall, the foliage 
glaucous : Its. thick, ovate to oblong-lanceolate, the 
lower petioled and tbe upper connate, very sbarp-den- 
late or sometimes almost entire : inflorescence long, 
mostly glandular; fls. cream-white tinted with pink, tbe 

calyx, the upper part very wide and open, the 
"' *' and2-lipped; sterile flla- 



B.H. m 



It yelloH 



Utah 



J. M:20M. F. 1S74:37. 
III. Cnlor of /lou-tri red. 

25. CUralandl, Ony. Two ft. or more, 
more or less glaucous, becoming woody at 
the base: IVB. rigid, oblong or ovate, sharp- 
toothed, the upper ones usually connate by 
their baaea: inflorescence long and narrow: 
fls. % in. long, crimson, with narrow throat; 
Bt«rile filament bearded at top. S. Calif. 
G.M. 36:B2B. P. I8T8, p. 149. 

HH, Sterile filament glabront. 

26. debltn*. Dougl. Sterna 1 ft. or less tall 
from a woody base, glabrous throughout: Ivs 
thicklsb, varying from nearly linear to lanee- 
olate to ovate, some or all of them serrate, (he 
uppermost sesHtle; Infiorescence many-fld., 
loose and open : fls, not over H in. long, dull 
white or yellowish white and sometime! 
tinged with purple, wide-mouthed, tbe lobes 
wide-spreading. Montana to Calif. B.R. IG: 
1318. 

27. ipMUbUll, Thurber. Two-4 ft., erect, 

ceolate or sometimes oblong, acute, the 



very a 



. by t 
: inflop 



re nee long and many-tld. 
long, rose-purple or lilac, the narrow part of 
the lube about twice the length of the calyx, 
■be upper part broad and full, tbe lobea 
rounded. N. Hex. to S. Calif. B.U. S2G0.- 
A beautiful speciea. 

IE. Stem ond Ji«. mare or leit 
jiubeacent or hirtute, 
r. Corolla 1 JH. long. 
. Cobaaa, Nutt. Fig. 1716. 
ight and erect, stout, about 
, minutely pubesci 



t— Pentslemoa bevlaatiu. var. Disltalia 




'oblonii 



B, tbe \ 



obl( 



ingtc 



broad-l! 

olaspirg: Inflorescence raoally 
simple and open : fls. very large, 
reddish purple to while, the 
base very narrow but the upper 
part of the flower broad and 
open, the limb only obscurely 2- 
lipped; sterile filament bearded. 
Prairies, Eann., south. B.H. 
3465. an. 49;inr>R. Mn. 4MI3. 
— Very ahowy. and probably oi 



lipped, the spreading limb nearly as long as the tube, 
' -metimes tinged with purple. 

Tall and slender, 2-4 ft., 
laucoua: Iva. rather Arm, purplish, some 
vate to ovate -ob Ion E-1 an reul ate und clasp- 
i\ oues oblanceolate or broader, nil Bmall- 



FF. Corolla I in. or lets long. 
29. crlltitni, Nutt. Only a tew Inches high, pubes- 
cent, usually viscid above: Ivs. linear-lanceolate lo nar- 
row^iblong: Infiorescence erect, leafy below: fla. about 
1 in. long, purplish, rather abruptly dilated above, the 
lower lip bearded ; sterile QIament strongly yellow- 
bearded. Dakot»toColo,andN.~Good. 
' 30. OTiltn*, Dougl. Stem slender but erect, 2-4 ft., 
more or less pubescent: Ivs. ovate, rather thin, bright 
green, serrate, the upper onen clasping: InfloresrencS 
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erect but )u, tbe pedaocleB 2-Bevenl'fld. ; Ab. about % 
In. lune. bine cbui^ngto purple, 2-llpped and the lower 
Up bearded. Idaho, treat uid north. B.M. 2903.— Oood. 

31. pnbtaoni, Solander. Loose-growlDg, the xleoder 
often deenmbeot atema reaching 2 ft., uaoall; Tiacld- 
pubescent: IvB. oblong to oblanceolate, small-toothed, 
the rwlical ones ovate to apatulate: Infloreacence looae 
and open, tbe pedunctea 2-3 in. long and the pedleela 
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ao Cobiea(X!4). 



often 1 in. long; tlH. about ] In. long, drooping, dull 
purple or violet or varying to tlech-color, mtber narrow, 
with 2 short tobes, bearded on the p&lktei aterlle Bla- 
ment denael; bearded. Dry fields and banks from On. 
tudo aoath and west. B.M. H24.-T1 
■teiDon of the Eaal. and naeful in cult. 



1 Pent- 



, Crlh 



IHlhrr 
t, lAe baaal pari r- 






■I ienia 



I rUcid and f 
LIndl. (P. 
tout, 2-3 ft. tall: IVB. ral 
.minace, the upper onei 



dIceU very t 
lipped; HteriU f 
:iHB. B.R. 14:1132, R.H. 18T2 



Xi. Bloluud«Olli, Doogl. Rather looncly brant^l 
It*, ovnte-lanreolfltp to narruw tanreolatf, ileeply c 



oppoBlte : iDflorescenee 



piunattfid, the upper ones 

loose: Ha. H in. long, llgni purpie; aienie niameni 
somewhat h^rv at top. Ore. and Wash. B.M. 3.191. 
B.K. 13rll21. L.B.C. 17:1641. 

BBB. Ltavti tnlirt. 
c. SttriU filament tomevhat btardtd. 
X. gradUntDi, Gray. A foot or more tall from a 
woody base, naked above: Ivs. lanceolate to linear or 
oblong, glabrouB: Inaoreacence looae, the viscid pedun- 
cles 2-6-Bd. : flB. H in. long, vlolel-blue, the lobea very 
short. N. Calif., Nev., and Ore. 

cc. 5/*riiii filament glabroui. 

37. Usto*, Gray. About 1 ft. toll, from a woody base, 
closely pubescent: Its. lanceolate to linear-lanceolate, 
the radical ones spatnlste: fls. 1 In. long, blue. Calif. 

38. Ute«u*, Benth. Erect or aacendlng, 3 ft. or leas, 
glaucous, sometimes minutely pubescent: ivs. norrow- 
ovste to norrow-lanceolale: infiorescence loose and 
open: fls. Ii4 In. or less long, blue to violet, sometimes 
reddish at the base, the limb about 1 In. across. Calif. 
B.M. T5M. 

Var. Jatfnyfcnu, Gray (P. Jaffragitnii, Rook.l. 
Lower (about 1 It. tall), young stems tinged with red: 
Iva. oblong to oval or the upper ones ovate -lanceolate, 

glaucous : Ba. large and ahowy, rich blue and reddish at 
ase and In the throat. Utah to Calif. B.M. 60i6. 



B.H. 1 



1:430. 



n-p«btietnt. 

ilatieiniiii,, LIndl.). 

ler thin, ovate-lanceo- 
clasplng, the radical 
Dvaie or ooiong, an uKiinea or aerrote: Inflorescence 
narrow, leafy below, the peduncles few-several-lld.: 
fls. targe, somewhat over 1 in. long, lilac, with InAateil 
throat, the lips short and broad ; sterile filament gla- 
broiia. Idaho to Waah. and Ore. B.R. 1.1:1362; 21 :1770. 
B.M. 3G8«.-Showy. 
<v. Platil nil viirid, rilher gtabroiii or pubtrulrnf. 

33. vanbstot, Dougl. Steiuerect, nearly almple. leafy. 
2 ft. or less tall. gtal.roUB: Ivs. thlckish, oblong- lanceo- 
late (o ovate -lanceolate, very sharply serrate : Inflo- 

niunlly exceeding 1 In. In length, somewhat 2-llpped, 
llglit purple, nomewhat halrv within; sterile Hlament 
hairy above. Idaho and Ore. B.R. 10:1:109. 

34. dlllAna, Dougt. Stems about 2 ft. tall, diffuse: 

evenly and deeply serrate : Infloroscence leafy, the 
pedicels very short; fla. % in. long, lipht purple, 2- 
  . Ore., north. B.M. 



39. brtnophfllBi, Lindl. Stems reaching 3-6 ft., 
from a woody base, the plant mostly green: Ivs. vary- 
ing from oblong-lanceolate above to lanceolate and linear 
below: Infloroscence loose and open, the peduncles uau- 
ally I- or 2-fld. : fls. about 1 In. long, pink or rose-pur- 
ple, very slender at the base but fidl or inflated alwve, 
the lips well marked. Calif. B.R. 22:1899. B.H. 3SB3. 
B.H. 1875:110; 1890, p. 348. l. H. B. 

PIOITT. SeePaonia. 

PSPESOMI& (Greek, pep|)«r-lifte). Piperdte/i. An 
enormous genus of tropical herbs, mostly American, In- 
cluding some small but choice foliage plants for con- 
servatory or house decoration. See Fig. 1717. Annual, 
or perennial by a creeping caudex or by tubers formed 
at the base: stems prostrate, creeping and thread-like, 
or erect and slender, or short, thick and ancculent: Ivs. 
alternate, opposite, or in whorls of 3-4 (rarely 6-0), 
entire, fleshy or membranous, of ten with peliucid dots: 
fls. minute, usually disposed in a dense spike, as tn 
Pig. 1718; stamens 2; anther cells confluent; stigma 
sessile in the ovary. 

Speaking of P. arifoKa, var. argynla, J. D. Hooker 
says (B.M. 5634) : "It Is a very beautiful plant, and like 



A choice liltte houte plant «lth vsriecatcd fotlafle. 

lany of ita congeners, Is well adapted tor placing 
g the edge of a shelf in a tropical house, both he- 
e ot its beautifully marbled leaves and the lencib 
nip which these keep in good condition. In fact. 
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few plantB are better adapted for perm&nent bordering 
In tropickl hoases thui Peperomiu, their leareB vary' 
Ing BO much Id depth of colour, la mtrbliug, in the dif- 
ferent hues of their apper and under aur&ces, and in 
the colour of their Bt&lks; then, too, the; are not Btlrac- 
tlve to Insects, mnke no litter, and give verf Utile 
trouble in propagstlas >nd ouItivMlng." 

here la the one figured in B.». B631 u P. arifolia,\aT. 
argyrtia. HowBTer, DeCandolle thought that this plant 
was not the true P. arifolia, and he renamed it P. Sa«- 
dertii (AfterWllson Sanders), but the name IslnTarlably 
■pellfld Saundersii in trade catalof^ea. The dlatlnctlooH 
which DeCondotle makes are technirol. The main onei 



tlona la a plant known aa Ptptromia ... . , 
that does not appear in botanical monographs. It Iq H 
very distinct species with dark green, ovate, fleshy Ivs. X 
i5 iDches, becoming very hard when old ; sleras branched 
and upright in habit, afoot in height: fls. In Inaigniflcant 
eatkins. It is a very good species and deserves to be 
more generally known. It is not in the trade, at least 
nol under this name. 

The names ot Peperomlas are much confused, partly 
owing to the vast siie of Iha genus, which always in- 
creases the difficulties of discrlminallan. and partly to 
the minuteness ot the fls. Moreover, the duration ot 
many kinds Is nncertoln, while ineat numbers ore 



monocarpic, that Is. they flower and fruit once and then 
die. The latent monograph is In l^aliu, DC. Prod. 
lli. part I. 392-108 (18li9|. For Imporfant criti.'isnis on 
the key characters unod by DeCandolle, see HillebraDd'n 
"Flora of the Hawaiian Is'tands." 



PEPEROMIA 

Ing room much better than the great majority of plants. 
While tbey are essentially warmbuuse plants, tbey will 
endure a coolhouse temperature (or weeks without any 
apparent hum. They need shade in summer, but none 
in winter, and require less water than the general run of 
wannhouse anhjectB, Never keep them too wet. A 
iooHe, lumpy soil with a mixture of broken charcoal salts 
tbem well. A pan 3 or 1 In. deep Is better for them than 
a deep pot. They are eajiily prop. In sand or sandy soil 
in a bottom heat of 75°, either by the leaf, as with 
Begonia Bex, or with an Inch of stem attached. Early 
spring le the best time to propagate. P. pabifolia Is 
well adapted tor a hanging basket. P. maoHlosa makeK 
a fine subject for  pan. These, together with P. art- 
Mia, var, argnrria. and P. martnorala, are the best 
kinds for the florist. Wji. Stott. 



m«Dlo». 4. 
mecallm, 5. 




tarpMiorpan,. 
nllimalt. 





B. JA't. 

C. Slemt iftoW or miHting. 
D. f'ollagt wiritgaltd. 
B. Jfatt ot h-i. ronndtd, 

not cut 1. uUoli> 

EE. Bate of Its. heart- 

thaped 2. VwMlulfeltU 

BEE. Batt Of tra. aeutt 3. tltliymalDidu 

Di>. Foliagt not varitgaUd .. 4. mMnlOM 
CC. Slftn»n-»mmii»,lotig,tten- 

dtr 5. melAllllB 

BB. Lvi . oppotilt or in ichorli , 
C. Bate of h<». with g roUHd- 

ith, orerlappiiig lobti... 6. nMnnorate 

CC. BiM of Ira. atute 7. UtUoIla 

AX. Plant* fat hanging batlrelt. 

B. Lr>. ronndi'h 8. MUBUinltrlloll* 

BB. Lvt. ovatt 10. pabiloUa 

1. BiUAUa, Mlq. (P. argyria or argyt^a. fiort. P. 
BdndiTiii.C.aC). Figs. 1717, 1718. Stemless: Ivs. al- 
ternate, pelUte, 5x33^ In. ; petioles dark red, 4-8 in. 
long. Cult, only in the form var. ftrgyrtU, Hook.. 
which dUTers from the type in having broad, parallel 
longitudinal bands ot white between the nerves. Bruil. 
B.M. 6634, F.S. 23:24:18. A,G. 19:17. P.R. 1:037.- 
Monocarplc annual or bieniilal. 

2. TaraohoHtltU, Lem. Distinguished tmrn P. mar- 
morala by the basal lobee uf the ivs,, which do not 
overlap, but are separated by a notch as In a typical 
cordate leaf. A smaller and more delicate but mor« 
branched plant: stem short : stem, branches, petioles 
and peduncles much longer, translucent and pale rose 
(not green). Upper Amaion, Braill. l.H. 10:598. 

3. UthroudOldet, A. Dietr. (P. maanoliatlbHa, A. 
Dletr.i. Lvs. alternate, suboratc. acullsh, 2-3 in. long, 
base acute, more than 9-nerved : nerves suboppotilte; 
pi^tiole 1 In. long, keeled beneath : stem rooting below. 
Santo Domingo. — Monocarpic annual or biennial. 

4. maoniaia. Hook, Lvs. alternate (I) ovate-lanceo- 
late, bright Hhiuing green, very fleshy; petioles beanti- 
fully spoltpd with purple. Santo Domingo.- A good 
subject for a pan. Perennial. 

B. meUlllCB, LInd. A Rod., Is di^tlnrt from all others 
here described by lis numerous slender, unbranched 
stems 12-10 in. high and lanceolate Ivs. It probably be- 
louK" in some other genus or family. It was int. In 
1892 before the fls, were known, and there seems to be 
no subsequent record of fls. Lvs. blackish green, painted 
white down the middle, red -veined below; petioles short, 
reddish brown. Peru. I, H. 39:157. 

0, marmoiUa, Hook. Stem short, mucli-brancheil, 
nearly % in. thick: Ivs. opposite, ovate -cord ate. deeply 
2-iobed at the lioxe, the lobes rounded and overlapiiing. 
The Ivs. are 3-5 in. X lH-2^ in., not ax broad ss P. 
arifolia and loss concave. Not adv.. but has been un- 
necesBsrlly confused with P. arifolia. 
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T. IfttllAlU, Ulq. Stem 10 in. high, deeumbent: Ivs. 
oboTBle or obtnael7 OTSte, 5-7'iierved, oppoalM or in 
whorls of 3, bue Bente, glabrODB above, pubcHcent b«- 
DBatb ; petiole T-S lines long. Sandwich Ulanils.— 
Monooarplc annaal or bieimiBl. 

g. nnminiilulUUa, HBE. I>ello*t« oreeper, with long, 
thread -like, rootiofc sterna and small orbicular iva., pu- 
bemloas or glabrnte: IVB. altemate, oilinte, absturely 

Silmstely S-nerred, 3-4 linea in dlain. Trop. Amer.— 
be above ileacrlption la from Orieeboch. Five otber 
species In the Wait Indict have the same habit. P. 
protlrilta, Hort., is probably a ayn., but aee P. brevipet. 
P. proMtrata la a atove basket plant figured Id O.C. 
II. 11 :T17 and F. 18S1, p. 103, with a good-aiaed petiole. 
The Its. are veiy small for the ^nus, and are said not 
to exceed two-nftha of an Ici^h, Lvg. bordered and 
nerred with greenish white. Annual. 

9. brivlpai.C, DC. Ltb. alternate, orbiculate, younger 
ones hirsute, older ones glabrate, eiliate, l-nerrad : style 
none: berry with a very abort stipe. Trop, Amer.— 
The above desoriptlon from DC. Not advertised, bul 
Inserted because Nicholson refera P. prntrata to this 
species and keeps P. nunimtilarifolia distinct. 

10. pnbiUUa, Teitcb. Perennial creeper of nnknown 
habitat, suitable for hanging baskets. Lve.snuUI, ovate, 
marked with a central gray bar. 

F. mrdafOra. Andr«. Int. In 1909. wm 'fonnd In all atovea" 
lynan later MDd siid to be "ii plant for Ibe raUllon." It dlf. 
fars from all the above in being a flowering plant rather than 
a foUaifl plant, for thn Ivt. an msrelr bordered lishier tnen 
ud the fli. are about ai ihowy ai those of a mignonette, each 

high, red, lorked': Its. broadly ovale, conlata. Colombia! 
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FEFIBO or KEIOT SKBCB la Solan 



Seve 



Currurbilitea. 



often V 



with flhro 



arely entire, dentate : tis. large, yellow or whitish, 
monueolous, tbe males aoUtary or racemose ; petals 5, 
tree, obovate; stamens 3; female fla. solitary: (r. large 
or medium. One species from Madagascar ; the reat 
African. P. Maekennii was Int. in aouthem California 
with the remark that It la an immense grower and has 
thick dark green foliage and yellow fls. ; bnt It seems to 
have been lost fiom the trade for the present. 

MaoUimU, Naud. Dlatingnlahed from Ita congenera 
by the following cbarocters : Ivs. broadly ovate-cordate, 
S-lobed to the middle: male fls. aolltary; calyi-tube 
sabglabrous, narrowed from apex to base. It Is hardly 
scandenl. densely villous and the stem grows }^-6 ft. 
long: Ivs. 4 In. long: petals over 1 In. long: fr. oblong- 
ovoid, about the slie of a ben's egg, green at first, then 
marbled with vhlte, flnally all red; pnlp orange-col- 
ored. Insipid. Matal. 

PE?PBB. Ths black and white Pepper of commerce 
are treated under Piper. WIrh American horttcultiir- 

Ista "Pepper" usually meanii tbp red Pepper (Capsicum, 
which aee) of which the green Pepper Is merely the 
unripe stage. 

The red Pepper la doublleas a native of tlie New 
World tropica, sa there Is no record of its having been 
linowa prior to the discovery of America. According to 
Irvlng'a "Lite of Columbus," this plant was Srst men- 
tioned by Martyr in 1493, who says Columbus brought 



Pepper i 



>t from Cau 



evidently comparing it with the 
raerce from the oriental countries. II was cultivated hy 
the natives In tropical and southern America before this 
time, and about a I'entury later Ocrorde spesks of its 
beluK brought Into European gardens from Africa and 
southern Asia. The ease with which the plant spreads 
In warm latitudes, together with the Increased commer- 
cial trade Immediately following the disrovery of Amer- 
ica, donbtless caused a rapid dlaoemlnatlon through 
tropical Asia and Africa, where it was supposed by 
many to be Indlgenona and from there introduced into 
European gardens. 

The nrst record of the nae of Pepper Is apparcntiv 
by Cbauca, physician to the fleet of Colnmbns. nho in 



idlment. Writers about a cen- 
voluable as an aid to digestion 
dressing meals, dyeing. 



1494 alludes to It as a 
tury later considered 

and also mentioned 1 _ 

and other parposes. Medicinally it was much used for 
various aliments, such as dropsy, colic, ague and tooth- 
ache, and when mixed with honey and appUed ezter- 



Tbe Bnbr King vorietj. 

nally was used as a remedy for quinsy. A~ a later date 
preparations were given for black vomit and various 
tropical fevers and for a tonic, alsofor gout, paralysis and 
other diseases. Its modem use is largely as a condiment, 
forming a seasoning In almost every dish eaten by the 
Inhabitants of warm countries. The smaller varieties 
are mostly used for this purpose. The CByenne Pepper 
of commerce consists of the small pungent sorts re- 
duced to a powder. The unground fruit Is also mode 
into Pepper sauce of various brands by preserving in 



brine 



do radishes, end ab 
tomalea so commoi 
known in the south t 
fleshed' sweet varl< 
farther north, who use thi 



ll-known Tabasco Pepper sauce and I'abasco col 
Chilli con camie" consists of the small pungen 
Bs finely ground and mixed with meat. These bo 
m ore oft«n eaten raw by native Mexicans, as wi 
form an important Ingredient o 
in that country and fairly well 
I United Slates. The large, thick- 
E-s are desired more by people 
in various ways, served 
green state, with vinegar 
and salt, or made into mangoes by cutting one side, r 
moving sceda and filling wllh chow-chow pickles, The 
parts are then tied together, placed In jars with vinegar 
and kept until wanted. The fruit Is often u»ed in stuff- 
ing pitted olives after being cooked in olive oil. In 
Spain some are canned after being thus cooked and 
oaten with French salad dreK-ing. The seed of Peppers 
is more or less used as a bird food; and the plants of 
some varieties, like Little Gem and Celestial, arc grown 
more especially for ornamental purposes. 

Some 30 varieties are recorded by American seeds- 
men. They differ from one another mainly in the form 
and pungency of fruit and habit of growth. There ore 
endless forms among Peppers, bnt certain types arc 
well Hied, as indicated by the botanical varieties nnder 
Capsicum. While all kinds are more or less pungent 
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about the se«d9, the puDKencf of most of the gnuller 
sorts, like Cora] Uem, Tsbueo, Chilli, CafeQDe, uul 
Cherry eitenda to the fleshy portion, but u a rule the 
large klndii, like Raby King (Fl);. 1T19), Squftsh, Bell, 
Sweet Mountain, and Qolden Queen are sweet or very 
moderAtely punffertt with the seeds removed. Some 
medium-sized varieties, like Long Bed, Celestial, tmd 
" " ehot; others, like County Fair and Kaleldo- 



cope, a 



mild. 



As a rule Peppers are not grown In large quantilleB 
Id any particular locality, but nioHt (cardena near \nrge 
cities In tbe central and soutbem statex grow a tew to 
s apply local markets. 

Id growing Peppers the seed is usually planted under 
glass in Febmary or March, adiI the youDg plants trana- 
planted to pots or boxes when of salBcient size to han- 



1730, Pepper plant ready to tranvplant It 



Held. 



die. From 12 to SO days are required for the seed to 
germinate, the time varying according to the age of tlie 
seed and the manner in which it has been kept. Its 
germinating power la said to last four years, and if kept 
In pods until sown will grow when 6 or 7 years old. A 
light, warm soil, heavily charged with humus and one 
that will not quickly dry out, appears to be the beat. 
In May or June, or after all danger of frost Is past, 
the plants (Fig, 1720) are set lu the fleld In rows about 
S^ ft. apart and 18 in. apart In the rows. The ground 
is kept thoroughly cultivated, not only to keep down 

ure at all timea, which Is very essential for best results 
hi growing this plant. By keeping the soil well worked 
up aronnd the plants they stand up much better against 
the winds and weight of their own fruit. Pruning or 
pinching the tip ends after the fruit Uigins to mature 
U occasionally recommendeil, but is rarely practiced 
except when speciHiens of especially fine fruit are de- 
sired, In which case llio fruit la tlilnne<l, leaving only a 
few on each plant of the larger sorts. In gathering, the 
fniit should not be torn off hut cut witli a knife or scis- 
sors, leaving at least one inch of stem. The usoal vege- 
table cral* Is used for packing and marketing the crop. 
Insects do not injure Peppers growing in the field. 
Red spider and greenfly (aphis) frequently attock 

Slants growing under glass. The red spider may he 
ept in check by repeatedly svringing with water, and 
(he greenfly may be killed by fumigating with tobacco 
du-it. Two fungous diseases frequently occur on the 
largo varieties growing outdoor». One is a. pink an- 
thnicnose {Olaoaporiiim pipenitnm), which causes the 
fruit to rot about the time it begins to ripen; the other 

In preparing Peppers for table use, handle them with 
gloves to prevent burning fbe flngers. Neither soap 
nor water will soothe hands burned by Peppers, but 
milk will. H.C.' Irish. 

F£FF£B OBASS, Ltpidiiim. 

FEPFESIDOE or TUPELO. Sce-Vysju, 



FZFFESIIIBT. Sea Mentha. 

PEFPEBmilT BTEUIOT BABK. Xuea!gpl«> 



PEPPKH BOOT. Dinlaria diphylla. 



md 



phylloH; alluding to the crowded Ii 

The only species is a much -branched rigid sbrub. with 

while fls. similar to apple -blossom B, In few-fld. upright 
corymbs appearing with the Ivs., and berry-liko edlbla 
fr. Hardy as far north as Mass., but seems to possess 
only little ornamental value. It is of very slow growth 
and blooms only when rather old. It grows in well- 
drained soil and In sunny position, and is best Baited to 
be planted on rocky slopes of southern aspect. Prop. 
by seeds and layers and by grafting on Amelancbler or 
Cratngus. It is closely allied to Amelancbler, bnt dia- 
tinguished by Its corymbose fls., oylindrio caVn-tnlie, 
orbicular petals, and also by its narrow Ivs. The only 
species is F. runoilBalmnm, Nutt., a rigid shrub, 2-6 
ft. high : Ivs. oblong to oblanceolate, almost sessile, en- 
tire or sparingly sermlate, silky pubescent when young, 
%-2 in. long; fls. In few-fld, erect corymbs, while or 
slightly tinged pink, with rose-colored disk, % In. 
across ; petals orbicular spreading; styles 2-3: ovary 
2- or Inooropletely 4-oolled : fr, pendalous, globoae, 
brownish yeilow. abont H in, across, Uay, Ore. to 
Calif, and Colo. B.M. T420. Al.rBGn Rehdkb, 

FXBEHHIALB tend to live from year to year, as op- 
posed to annaals and biennials, which die root and branch 
the flrstor second year after flowering and fruiting. Per- 
ennials include trees, shrubs and herbs, the two former 
being woody, the latter not. "Perennials " as commouly 
used by gardeners Is a convenient shortening of the 
phrase "hardy herbaceous perennials," which includes 
Peony, Phlox and other non-woody plants whose roots 
" ' ' "' "i their tops may die t" " " 



of his "hardy border." See 
Strbt and BordcT, 

A popular fallacy about Perennials Ilea in the com- 
mon statement that "they die down every year and 
come up again in the spring," Many of them never 
come up. Peonies are as long-lived as shrubben', and 
a clump of Praiinella has been known to outlive father, 
son and grandson In the same spot. But these are 
exceptions. The general practice with Perennials is 
to divide them every second or third year. ICearly all 
hardy herbaceous plants should be lifted now and 
then, because the crowns which give the Rowers in 

then die; hut the plant may be contitiuall)' spreading 
and making new growUis, which furnish the flowers, and 
unless lifted and divided the stocks become scattering 
and unattractive. Another very good reason for lifting 
and dividing the Perennials Is that, being mostly strong- 
rooted plants, they deplete the soil. 

PEB£BEI& (NIcolaus Fabrlclus Peireskius. ot Aix, 

France). CactAetir. Also written Pcireiii'a. Shrubby, 
the slender, often very long branches spreading or 
climbing; spinose. but the spines not barbed and setn 
wanting: Ivs. broail, sometimen much like those of the 
lemon tree: fls. wb eel -shaped, more or loss paniculate 
at the ends of twigs; ovary leafy: seeds dark, Ihin- 
shelled, with two coverings. 

aculetta, Mill. Lemon Vine. Bud Apple. Barba- 
DOES UooSBBERRT. Branches woody, rather slender, 
becoming 10-20 ft. long: Ivs, pinnate -veined, 2-3 In. 
long, 1-2 in, broad: spines at first 2 intra-aiillar, short 
and hooked, later numerous and 1-2 In. long: fls. very 
pale yellow, sometimes pinkish, 1-lH in. broad, some- 
what panlcled at tbe ends ot the branches: fr. lemon- 
color, tbe size of an olive, at maturity nearly or quite 
tmooih. Widelv spread in tropical America. B.M. 7U7. 
a,C', III, 20:B25.-Tliis B|>ccies is much used as stock 
on which to graft other species of Cacti. 
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Bite, DC. Fig. 309, Vol. I. Stems stouter, more sue- 
ealent, less branching: Its. often 5 in. long by half as 
wide: spines at first commonly solitary in the axils, 
later more numerous, all straight: fls. purple, lH-2in. 
broad : f r. 2 in. long, pear-shaped. New Granada, Brazil. 
B.M. 3478. G.C. III. 20:427. 

■abulita, Muehl. Stem 2 ft. or less high, below half 
wood, ^ov« fleshy and branching: Ivs. persisting a few 
years, dark green, shinv, as thick as a pencil, about 3 
In. long, half cylindrical and ending in a spine : areolss 
felted, in the young plant with a few hair-bristles 
later with 2-4 straight, pale yellow spines 3-4 in. long. 
Chile.— Can be used as stock for Epiphyllum. 

fpafhvlita, Otto. Stem upright, with few horisontal, 
spatnlate, shiny green leaves: the diffuse areols at 
first somewhat woolly, later felted, above with a bunch 
of short bristles, below with 1-2 yellowish white, straight 
opines. Mex. Katharine Brandbges. 

FSRFUMSRY OAXDEHIHG. The perfumes of the 
market are derived in part from animal secretions 
(musk, civet), in part from artificial chemical com- 
pounds, and in part, and chiefly, from the class of vege- 
table products loosely called essential oils. *^ Synthetic" 
or chemical perfumery materials are the more or less 
perfect artificial reproductions of organic compounds 
used in perfumery. If it were possible in all cases and 
with perfect success to compound these substances the 
production of floral perfumes would soon be at an end, 
as the chemical process would be sure to be cheaper 
than the horticultural. But nature knows how to add 
some touches which the chemist's art cannot imitate, 
and even where synthetic manufacture is possible, the 
result is in general regarded as a cheaper substitute. 
At the same time, sentimental reasons count consider- 
ably in favor of the natural perfume, and considering, 
further, that some perfumes cannot be Imitated chenii- 
eally, there is no present cause to apprehend the ex- 
tinction, or, in view of increasing demand, even the 
decline, of tlie industry of producing natural perfumery 
oils. 

The essential oils used in perfumery are secreted in 
different parts of the plant. The flowers are naturally 
thought of first, being the seat of the fragrance of the 
rose, violet, eassie, jasmine, tuberose, the orange in part, 
and numberless other plants whose perfume is extracted 
or only enjoyed as naturally exhaled. The oil of laven- 
der Is yielded more by the green parts of the flower-head 
than by the corollas. In rose geranium, thyme, winter- 
green and patchouli the foliage is the fragrant part. A 
number of essences are derived from woods, as those 
of sandalwood, red oedar and rhodium. The oil of sweet 
birch comes partly from the wood, but mainly from the 
inner bark, and the same is true of sassafras. In the 
ease of the latter, however, the roots only are used ; in 
the case of the former the young tops. Several herba- 
ceous roots also furnish oils, as orris root, Canada 
suakeroot and sweet flag. The rinds of the orange and 
other citrous fruits contain important perfumery oils, 
and the oil of bitter almonds comes from the fermented 
kernel of the nut. 

The standard methods of extracting essential oils are 
four, namely, the use of mechanical means (chiefly ex- 
pression), distillation, enfleurage or inflowering, and 
maceration. Expression appears to be applied only to 
the rinds of the citrous fruits. These are placed under 
pressure in a screw press, or sections turned wrong side 
out are squeesed in the fingers, the oil being taken up 
with a sDonge, or the fruit is rubbed in a cup lined with 
spikes {ecuelle d piqner)f the oil collecting in a hollow 
handle. An ieuelle on a larger scale in the shape of a 
hollow drum has also been used. 

In distillation, the oil-bearing material is heated with 
water or subjected to hot steam, and the oil, being vola- 
tile, passes off with the steam. The oil would be lost 
if the vapor were not condensed, and this is accomplished 
by passing it through a coil or equivalent arrangement 
of pipe kept cool by a flow of water. The condensed 
steam and oil fall Into a ** Florentine recipient," a vessel 
with a spout coming out at the base but rising to the 
level of the top, so that the heavier liquid, sometimes 
oil, sometimes water, alone will enter it and can be 



poured off separately. After the water and oil have 
mainly separated, the water will still contain enough 
oil to make it highly fragrant, and in this state it goes 
to market as rosewater, orange-flower water, etc., or is 
returned to the still to be redistilled with the next 
charge. 

The remaining two methods depend on the fact that 
grease has the power of absorbing essential oils. In 
enfleurage the grease, without heating, is spread over 
both surfaces of panes of glass which are set in frames 
{chAs8i8)y so that they can be piled one over another 
with spaces between. In these spaces are placed the flow- 
ers, the charge being renewed daily until the grease is 
sufficiently impregnated, when it constitutes a "pomade." 
"Extracts " are made by digesting the pomade in alcohol, 
which has a still stronger attraction for the perfume 
than has the grease. The alcohol must flrst be deodor- 
ized to save perverting the floral perfume, and is then 
known as "Cologne spirit." The grease used in this 
and the next process, moreover, must be freed from all 
corruptible matter by a speciaJ process. Tallow and 
lard, commonly mixed, and sometimes the fat of the 
deer and other animals, are employed. 

In maceration the pomade is produced by immersing 
repeated charges of the flowers in melted grease or fine 
olive oil. 

In recent times various chemical processes for ex- 
tracting perfumery have been tried, apparently with 
some practical success; but they have not yet sup- 
planted the old methods. Carbon bisulfid and pe- 
troleum ether are among the solvents employed. These 
methods would be less easily practiced by beginners 
and amateurs than the ordinary ones. 

The art of distilling is not only not difficult to learn, 
but is already in practice in this country in the case of 
peppeimint, sweet birch, sassafras, eucalyptus, etc. 
More care and better apparatus would be required for 
distilling roses and other flowers, but the process i» 
essentially the same. Nor do the grease processes in- 
volve any difficulties which may not be overcome by 
the application of a little American ingenuity and 
capital. In fact, the production of the raw materials 
of perfumery might proceed almost at once, so far as 
the difficulty of the processes is concerned. But can 
we grow the requisite plants f 

That many of the standard perfumery plants will 
grow in this country needs no proof, and there is no 
reason to doubt that their fragrance in properly chosen 
localities will equal that of the same plants in the 
European centers. In general, success in this line 
must be looked for only southward, even in dealing 
with hardy plants, though there may be exceptions to 
this rule. Cool trade-winds and fogs at flowering time 
are to be shunned. The natural conditions in Florida 
seem not very different from those of the south of 
France, the great center of perfumery farming in 
Europe, and in fact the feasibility of successful per- 
fumery farming in Florida has been demonstrated by 
actual trial. California has also been the scene of ex- 
periments, some of them seeming to promise success 
as soon as economic conditions admit. A large terri- 
tory between these two points Is available for some 
lines of the industry. 

Among the particular plants to be noticed, the citrous 
fruits deserve a leading place. Nearly or quite all of 
the trees of this group, including the sweet, the bitter or 
Seville, and the bergamot oranges, the sweet and sour 
limes, the lemon, the citron, and the shaddock, contain 
valuable perfumes either in the peel of their fruit, or In 
their flowers, or in their leaves, or in more than one 
of these. Of the fruit oils, that of lemon is imported 
Into this countrv in largest quantity, followed by oil of 
bergamot, oil ox orange bitter and sweet, oil of limes 
and^cedrat" or citron oil, the last two in very small 
quantities, but the cedrat at a very high price. These 
oils are extracted by expression, the distilled being 
inferior, though it is asserted that when the "rag," or 
inner soft layer, is removed, the distilled oil equals 
the other. The oil of the bitter orange is superior to 
that of the sweet; the oil of bergamot is far more val- 
uable than eitiier, but can rarely be had in an unadul- 
terated state. The flowers of the orange treated by 
distillation yield "neroll." The scent of neroli, however. 
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is not that of the flowers, an alteration taking place 
during the distillation. Orange-flower water, consist- 
ing of the condensed vapor of water with a little un- 
changed oil adhering, aiPords the true odor of the 
flowers. By maceration, likewise, the true floral fra- 
grance is obtained. The abortive flowers which full 
from the trees are available for perfumery use, but the 
flowers are also sometimes picked, presumably with a 
better result. Besides the product of fruit and flowers, 
the leaves and young twigs pruned from the sweet 
and bitter oranges yield to distillation the oil of ** petit 
gndn,'' of considerable though minor value. There is 
no reason to doubt the perfumery capacity of American 
orange groves. Indeed it has been asserted that the 
orange flowers of Louisiana excel in sweetness those of 
foreign parts. In Los Angeles, California, something 
has been done towards utilizing the peel, and in Florida 
a beginning has been made with both peel and flowers, 
but for the most part these resources are at present 
suffered to go to waste. 

The lemon verbena, Lippia eitriodora (Fig. 1721), 
may be mentioned in passing as furnishing an attrac- 
tive perfume of the citrous order, and as available at 
least in Florida and California. 

The perfumery products of the rose and its allies 
merit next attention. The value of the importation of 
attar of roses— to say nothing of rose perfume in other 
forms— exceeds that of any single citrous perfume, and 
at the same time the capacity of this country for pro- 
ducing this and the other rose perfumes can scarcely 
be called in question. The present supply of the 
European and American markets is derived chiefly from 
Turkey and from the perfumery region of the south of 
France. The attar or otto of roses is produced most 
largely in Bulgaria and other parts of European Turkey, 
from the damask rose. It is obtained by distillation, 
which is there conducted in a rude manner. In the 
Grasse district (south of France), the rose water, ob- 
tained as explained above, yields more proflt than the 
attar, which is regarded as a by-product of the distilla- 
tion. But the rose perfume is here largely extracted 
by maceration, flnishing with enfleurage, processes 
which secure the true rose odor, which is not repre- 
sented by the attar or water. The pomade and its 
alcoholic extract are perhaps the flnest of rose prod- 
ucts. The Provence rose is here employed, a hybrid 
or variety of the hundred-leaf, Jtoaa centifoliaf the 
type to which the cabbage and moss roses belong. 
Pictures of this rose present, not the well-known door- 
yard variety with short and crowded petals forming a 
flat disk without visible stamens, but a variety with 
larger and looser petals of a deeper color, with stamens 
in the middle. Both this and the damask rose are 
spring bloomers, the latter yielding also a small crop in 
the fall. 

The luxuriance of roses on the Paciflc coast and 
through the South invites experiments in those regions 
to ascertain their perfumery worth. Affluent vegeta- 
tion cannot be taken as sure proof of a rich perfumery 
content, but this must be directly investigated by the 
nostrils and better by experimental distillation. There 
is practically no doubt, however, that in properly 
chosen localities American roses can compete in sweet- 
ness with the European. How far north the rose can 
be utilised for perfume cannot be settled in advance of 
experiment. The rose must have a hot sun, but the 
June sun is hot far to the north; and as at most only 
two harvests are g^athered each year the advantage of 
the South may not be as great as might be supposed. 
Still the presumption is that our coming rose industry 
will be conducted in our warmer sections. The soil for 
the rose must not be poor, but there is a possibility of 
its being too rich for the best perfumery results. 
While distillation seems to be practically confined to 
the two roses mentioned above, other kinds whose odor 
is attractive are available for treatment by the grease 
processes. There appears to be little in the methods of 
cultivating roses for this purpose which would not sug- 
gest itself to an experienced gardener. It takes some 
3,000 pounds of petals to yield a pound of oil, but that 
pound should be worth at retail about ninety dollars, and 
more if of extra quality. 

The oil distilled from the green parts of the common 



rose geraniums. Pelargonium eapitatum (f ) and P. Ra- 
dula, resembles in fragrance the oil of roses and is largely 
used as a substitute for it. Though generallv not sold 
at retail under its own name, it is in itself a legitimate 
perfume, and its production should be undertaken in 
this country— only, however, in the South, where the 
long season admits of three crops of leaves and where 
the stumps with the soil heaped around them will sur- 
vive the winter. The largest crop is to be had on rich 
lowland, but the flnest quality is produced on drier and 
less fertile ground. In France, it is now grown mainly 
on irrigated land, but the product has to be ameliorated 
by the admixture of oil from drier locations. The rose 
geranium is largely grown in Algeria, and in Spain, 
Sicily, etc., as well as in France. Geranium oil in turn 
has its substitutes, among which the oil of lemon grass 
from India is conspicuous. 

The European sweet violet, Viola odorata, affords 
the flnest example of a favorite type of odors quite 
different from the citrine and the rose. The oil of the 
violet itself is necessarily so expensive as to be little 
used. The large amount of flowers required and the 
amount of hand labor necessary for gathering such 
small flowers, each growing on a separate stem, are 
apparently insurmountable obstacles to the extensive 
use of true oil of violet. Still it may be presumed that 
there will permanently be a class of buyers willing to 
pay the necessary cost of so choice a perfume. The 
violet yields its full fragrance onlv southward, but it 
must be grown in partial shade. When labor conditions 
admit, true violet perfume may be produced in Cali- 
fornia and in the south. An expert grower of violets 
has even thought that they might be grown under glass 
for this purpose. 

Of the same general type and in some wise a substi- 
tute for violet perfume, is that of Aeacia Pamesiana, 
the **cassie" of the French, known in the South as 
"opoponax.** The small yellow balls of flowers are 
treated by the grease processes, particularly macera- 
tion. While not ranked as high as violet, the perfume 
is in entirely good standing and produced in large 
quantities. The flowers dried with proper care have a 
market value for sachets. The opoponax tree grows 
freely in Florida, is apparently native in Texas, and is 
suited to the climate of Arizona and southern Cali- 
fornia. The labor of picking the flowers would be 
somewhat expensive. Several other acacias are eligible 
for perfumexy use. 

To the same group belongs the perfume of orris or 
iris root. It is afforded by the rootstocks of three 
species of Iris, formerly gathered wild and now culti- 
vated near Florence and at other points In Italy. The 
species are Iria Oermaniea (Fig. 1178), /. pallida, and 
/. Plorentina (Fig. 1721), the first of these being our 
common garden Iris, with deep blue flowers, the second 
a paler-flowered species, the third having white flowers. 
High authority aifirms that the use of t-he flrst two 
species is only a falsification, and in fact that the root 
of /. Oermaniea causes serious inflammations. It is 
certain that the flrst two are extensively grown ; but 
/. Plorentina alone appears to be much used for dis- 
tillation. When cultivated the Iris is generally propa- 
gated by root division, the cuttings being placed for 
the first year in a nursery, afterward set in rows a foot 
apart. It is g^^own in stony dry soils on hillsides or 
mountains. The crop is gathered once in two or three 
years. The cuticle is scraped from the root, which 
after being dried in the sun is stored in a dry place for 
the development of its fragrance. This is wanting in 
the fresh root, and does not reach its maximum under 
three years. When distilled the root yields *»orris but- 
ter," but it is more largely used in the form of an alco- 
holic tincture or ground up for sachets. There is no 
reason why orris root should not be grown in many 
parts of this country, but the returns at present are 
not large. 

Another important group of perfumery plants con- 
sists of several members of the mint family. Pepper- 
mint and spearmint (Fig. 1392) can hardly be placed In 
the perfumery class, but lavender, thyme and rosemary 
could not easily be spared from the perfumer's re- 
sources. Lavender is native on dry slopes in the Medi- 
terranean region, and the oil is most largely produced 
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In the region of the muitlme Alps. The pluit h»i 
been Introduced, however, Into Hume of the loutheru 
eanntlea of England (Ultchwu ud Hltcbtn being the 
centers), and toond to produce there an oil which hsa 
oommonly been regarded aa far auperlor to the French, 
and at any rate Is different In kind (see Menlka). The 
English lavender la grown In light and well-drained 
olckreona soils. In well-drained gronnd lavender will 
bear some cold, especially If protected, but profit i 
not be looked for far north. Lavender of the Fre 
type may be expected to sncceed in CalifomU out of 
the reach of the trade-winds, and may perhaps not 
require Irrigation. There are shallow calcareous soils 
in the "black belt' of the Gulf slBtes whieh might per- 
haps yield BO oil like the English, and the same may 1>e 
true of some tracts northward on the Pacific slope. 
Lavender Is treated by distillation, and it is said in 
England that dirpcl rontact with the water yields blotter 
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for fine soapn. This so-called oil Is a poisonons com- 
pound formed in the process of fermentlDg the cake Dt 
the kamels from which the fixed oil has been expressed. 
Its production should be considered in our almond- 
growing regions, especially California. 

Of our native growths there are some which are 
already utilized aa the source of scenting materi^. 
The root of saeeafras Is or has been distilled In Penn- 
sylvania, Uaryland and Virginia, and In other northern 
states, and sparingly southward. Wintergrecn, Gaul- 
tlieria proeunbem, was formerly distilled In the North, 
but has given place to sweet or cherry birch, i(e(Hfn7(it(o, 
which yields the same oil less expensively. The wood 
of the red cedar, Jtiniptrui Virginiana, has long been 
distilled In Germany, and latterly in this country. It 
fumlBbes a finer cedar-of-Lebanon perfume than the 
cedar of Lebanon lUelf . 

The rout of the wild ginger or Canada snakeroot, 
AiaruiH Canadenti, yields a fragrant oil quoted In 
market reports, and said to be used especially for 
strengthening other perfumes. The sweet goldenrod, 
Soiidago odora, fnmisbes an oil which has a market 
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resolls than the application of dry steam. (See, also, 
Lavandvla.) 

Thyme | chiefly the garden thyme, T\ymni vulgarit) 
furnishes a perfume particularly suited to soaps and 
imported Into this country In large quantities. Rose- 
mary has a stimulating property and is an essential 
Ingredient In Cologne water. Both of these conhl quite 
possibly be grown, say In California, but might not be 
able to compete well with the spontaneous product of 
Europe. 

Some notice should be taken, too, of the rather hum- 
ble group of odorous plants belonging to the parsley 
family, Including anise, caraway and fennel, not only 
are the oils of these three (chiefly anise) largely Ini- 

runn w'ud northerly, fennel has established Itself on the 
lower Potomac, and anise could doubtless be grown, but 
there Is CO reason to expect large profits from these 

There are several plants deserving connlderallon 
which do not fall Into any of these groupn. One Is the 
lasmlue (^iimtHUM grandinixnin and J. Sat«bar\. 
Pig. ITZl. This furnishes almost the only odor which 
eaunot be Imitated by combinations of others. The oil 
of Jasmine is very valuable. The plants can be grown 
In our wannest regions. The tuberose furnishes another 
choice perfume and has been very suc<*essfu1]y grown 
tor the purpose In Florida. [St^e Potianthe'.) The helio- 
trope (Fig. 10321, Jonquil (Fig. 14601, and mignonette 
are also to be nameil. Of a quite different scent from 
any of these Is the oil of bitter almond, so Important 




The rich odor of the yellow jessamine of 
the South has been successfully extracted tn Florida. 
The common market perfume of magnolia Is doubtless 
mostly or entirely an Imitation, and the same is probably 
true of Clethra alniMia fertawx. The great magnolia. 
Magnolia grandiflora, abounds In the South, but Its 
flowers might be ditltcutt to secure In quantity. I^lethn 
Is abundant enough In the Atlantic coast region, bot 
some difficulty might be experienced with It owing to 
the fact that only a part of the flowers In the raceme 
open at one time. The flowers of the swamp magnolia 
-sweet htj, Magnolia Virginiana oiM-glauca (Fig. 
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that the delicious odor of the i 
be too expensive, considering the dlDlculty of collecting 
enough petals. The bloom of the wild grape might well 
be thought of. Many of our plants- these are only 
examples-will eventually be tried and a few will be 
found steadily valuable. It Is useless to expect com- 
merclsl success with small and scanty -flowered plants 
like trailing arbutus, Dpigira rrptnt, however pleasing 

The production of perfumery oils may be conducted 
on large farms by capitalists; or a central establish- 
ment may contract with individuals for flowers and 
other materials ; or the business may be carried on 
cooperatively i or individuals may operate on a small 
scale In connectlon_wlth other lines of fuming. Some 
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compeMiit women to vbom other urenues are closed 
may Hud this work av&il&ble utid con^Dlst. 

InteDcliug eiperlmentera should geek further infomia- 
tian Id one or more of Che books which ore before the 
public. With regard to methods of eitmetioo. Askln- 
boq'b "Pertumea bdcI their PreparnClon " may he con- 
fldentl; recommended. Sawer's-'Odorograpbia" (espe- 
Flally the first series) ia valuable both to the extractor 
and the grower. Piesae's "Artof Perfumery " will also 
be found useful on both aides of the subject. Cilde- 
melcter and Hoifman's" Volatile Oils" is also very valu- 
■>>'«- E. S. Steele. 

Also consult E. S. Steele's artlole on "Perfnmeiy 
Gardening" in the Tearbook of the U. S. Dept. of 
Agric., for 1898. Vol. 22, part 2 of tbe Journal of the 
Royal Hort. Soc. (London, 1898) contains a list of per- 
tumea and plants that yield them, and also a list of 

PEBlLU (said to be a natire name in India). 
LabiiUg. Peritla !(ankineniit Is distinct among all 
tender bedding plants by the color of its foliage. The 
leaves are a dark, wine-purple, with a bronzy luster. 
These colors are more or less toned with green, espe- 
cially in young plants. The PerlUa Is an annual herb, 
growing atiout IS ft. high. It Is considerably used la 
subtropical beds and for the back of ribbon borders. 
It is sometimes planted next to a dusty miller or other 
whlte-leaved plants for the sake ol contrast. The 
foliage has an odor suggesting ctnnamon. In Japan 
tbe Perllla Is of ecocornic importance for the production 
of oil. PerillBB need a sunny or at least half.sunny 
position. They thrive under tbe treatment given 
half.hardy annuals. Sow the seeds thinly and cover 
nearly an inch. Avoid planting Perillas too closely; 
legRy specimens are wretched. '"^- "- — ' 
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makes but a stunted growth. 
mera it la displaced by the n 
free-growing Coli 






vhylld. (i) Var. varisKkta IP. IfaiikiH^niis Miit varit- 
(jatit, Hort.) differs In having the foliage spotted with 
white. (5) Var. mlonphfU* (P. JVntiiin^iMM »iiw»- 
pliilla nigrieana, Hort. Senary) Is a small. Ivd. form 
Int. about 1899. wii. Scorr and W. M 



Europe, where the CoTeus 
brlllisndy colored and 



the following characters; flowering calyi t ^ 

enaal teeth; fraillng calyx decllnate, S-lIpped; anterior 
lobe of the corolla larger; perfect stamens 4. Tbe 
main point of difference lies in the nutlcta; those of 
Perilla are netted -veined, while those of CoUinnonlB are 
smooth. Also the anther cells of Collin soni a are divari- 
cate, while those of Perllla are Bnally merely divergent. 
Perilla Is placed in the same subtribe with Mentha, but 
belongs to a group in which the whorls of fls. are not 
axillary (as is umialty the case in the Mentha group), 

MTmoidM, Linn. Alnn spelled otimoiilei. The typical 
form has Ivs. green on both sides and ia worthless (or 
gardens. Lvs. opposite, rarely speckled with brownish 
purple, only slightly wrinkled, base wedge-shaped or 
narrow; blade broadly ovate or roundish, pointed or 
blunt, hairy or not, entire or variously cut at the inar- 
gin. In the wild, it is a coarse, often shaggy plant, 2-4 
ft. high, with Ivs. 3-6 in. long, petioles 1-3 In. long; 
racemes 3-8 in. long: corolla white or reddish. 2 lines 
long: fruiting calyx X 'ti. long. Hlmalavas, Burma, 
China, Japan. B.M. 2395. -Sparingly run wild. 

Var. RankintnriB, VoHS (P. Ifankinfntit, Decne. P. 
argitla, Benth.). l^llghtly hairy, rarely glabrous: Ivs. 
dark purple-brown, with a bronzy luster; base wetlge- 
shaped (rounded In strong. growing specimens); blaile 
ovale, acute, coarsely and deeply saw-toothed, margin 
wavy. Occasionally seedlings are green when young. 
H.H. 1852:00; 1879, p. 272. Forms of this variety are: 
(1) Var. Udniita (P. Iofi«id(n, Hort. Thorbum. P. 
iVankinintit fdlUi alropurpirrU lacinidlit, Hort. Be. 
nary) has Ivs. cut nearly to the middle, foliage un. 
dulate, wrinkled or crisped. Colors ~'^ *- ■■- 
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phflla (P. iViinkinfHtit mnrroph^lla compdela. Hor 
is a large-tvd. form characterized by its almost "Ih 
shaped " form. The \v». are wavy-fringed. Habit co 
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PEKlPLOCA (Greek, peri, around, and pltkein, to 
twine; alluding to the twining habll). Aielepiadietir. 
Twining, rarely uprlgbt, glabrous shrubs, with opposite, 
deciduous or evergreen entire lvs. or sometimes leaflesa, 
and with rather small usually dark-colored fls. in ailllar? 
or terminal cymes. Host of the species are subtropical, 
' ' '■ ily species cult, in this countrjr is hardy nortb 



to New York, and can be grown even in Canada when 
trailing on the ground and somewhat protected during 
the winter. It Is a vigorous and hlgb-growing climber, 
with handsome dark green and shining foliage, and is 
well suited for covering arbors, trellis work and tnmhs 
of trees. It bears fragrant fls, in summer and keeps its 
foliage until lale In fall. It thrives in any well-drained 
soil and prefern sunny positions. Prop, by seeds or by 
greenwood cuttings in summer under glass ; also by 

Twelve species, distributed from S. Eu. lotrop. Africa, 
China and E. India. Shrubs, with milky juice: fls. in 
oxillary or terminal cymes; calyjt S.Iobed; corolla 5- 
parted, bearing inside at the base a ■'>- or lO-lobeil 
crown; stamens 5, with very short fllaraenla and with 
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the uitfaen couneeted at the ftpex &nd vllltmi; itjie 
short, with l>ro*d atigroa; (r. conJ<i»ting of 2 follicles, 
coDtainlDg numerous, bdikII, winged seeds. 

Oiteos, LiDQ. Silk T:nb. Decidnoug shrub, twlnlag 
to to ft. : Its. petioled, ovele to obloDg-limceolBte, 
Bcuniinate, duk green uid glassy BboTe, 2-4 In. long; 
(Is. la loose, long^pei] uncled cymes, brownish purple 
Inside, greenish st the msrglQ and outside, H-1 in. 
ncroas; petals oblong, villous; crown with 5 slender 
thread-like incurred glabrous appenitaeeit : follicles 
narrow, about i In. long. July, Aug. S. En., W. Asia. 
B.M. 2289. B.R. lOrgOS. L.B.C. 14:1389. Gn. 34. p. TH. 
-Under the name of P. angutti/olia n narrow-leaTed 
form Is sometimes cultlvsted, but it Is P. Oraca. var. 
angutlifolia. Jig. The true P. anguttifatio , lAblll., Is 
synonymous to P. lavigata, Alt., from the Caoory Isl. 
and N. Africa, with persistent Ivs. and pubescent ap- 
pendages of the crown. Altsm) Hebdfr. 

PXSUTiSIA (Greek, dove, from the form of the 
column and wingsj. Orthidieea. A genus of stately 
South American orchids, baring large plicate leaves 
unfolding suceessiiely, and tail, erect or hanging 
flower-spikes. The dowers are nearly globose or cup- 
shaped, of a waxy texture, with broad, concaTe seg- 
luents. The (cenus is distinguished from the related 
genera Aclnela, SacRna, Gongon, etc., by the curions 
shape of the labellum and column. The base of the 
labellum (bypochll) Is united with the column by broad 
wings Ipleuridia). The upper part of the labellum 
(epichll) Is raovably Jolnid to the bypochil. Five 
species, of which two are coraroonl^ cultivated. 
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Hand, and carefully 



, leaf-mold i 



irefully watt 

given them in order to obtain large and vigorous flower- 
spikes. Liberal treatment will produce line specimens, 
but poorly fed plants often fall to Sower at all. When 
resting, they fhould be rpmoved from the tropical 
house to a cooler room. P.tlata Is often grown as a 
purely terrestrial orchid. 

•Itta, Hook. Dove Flower. Holt Ghost Flowib. 
Fig. \7!Z. Fseudobulbs 4-S In. high, bearing several 
Ktrongly veined Ivs. 2-3 ft. blgb; fl.-stem 3-4 ft. high; 
Hh. in a raceme covering about one-Ihlrd the length of 
the flower-Htalk.ciip-Hliaped. creamy white, wai<l ike and 
fragrant. 2 in. across; sepals broadly orate to rotund; 
pHals more delicate; labellum fleshy, broadly obovate, 
truiicBte, sprinkled with deep purple; column with large, 
curious wings, supposed to bear resemblance to a dove. 
Juno-Sept. Panama. B.M. 3116. Gng. S:131. V. 8:16:1. 
On. 12. p. l.'i^; 30, p. B74; 43, p. Sit. R.H. 1870, p. 133; 
1»77:1I0 -The labellum and wings of the column are 
sometimes spotted with purple. 

ptndtll*. Hook. Pneudobulbs ovate-oblong. 4-5 in. 
high, bearing lanceolate, strongly veined Ivs.: scape 
pendulous, from the base of the pseudubulb, bearing as 
many as 20 fls.: lis. globular In outline, \% In. across, 
frasrant. greenish white outside, tinged with rose and 
thickly dotted with purple within; sepals roundish con- 
care, united at base; petals rather smaller; labellum 
flfshy, corloDKly shaped, enclosed within the flower. 
Guiana. B.M. 3479. G.C. II. 2.''i:ll6.-R«quires tropical 
treatment, but rarely flowers In cult. 

P. ffttnbsldm, LIndl.— Arineta Hombotdtli, Undl. 

UeINSICH flASGELBKlNa. 

PERlSTBOPEB (Greek, prri, around, and ifronAoa. 
belt; alluding to the involuore|. AcartthAcea. Erect 
branched or loosely creeping herbs or haif.Hhrubby 

Sreenhouse plants cult, for their flowers. Lvs. entire: 
s, solitary or in clusters of 2-3 surrounded by an 
involucre, in loose cymes or cymose panicles, or distant 
on slender branches; bracts of the involucre narrow; 
pepty G. parted, shorter than the bracts, scariose 
me; corolla-tube long, slender, slightly enlarged 
. limb deeply bilabiate, the posterior lip narrow. 
erecE, concave, entire or emarglnate, lower lip spread- 
ing, api-i 3-parted; stamens 2, a little shorter than the 
oorolla lips; anthers 2-celled; sterile stamens none; 



style filiform: capsule oblong, contracted Into a solid 
stalk. About 15 species, ranging from tropical Africa 
through the Ualay Islands and Australia to India. 

The plants are cnit. like Jaeoblnlas or Justlclaa. of 
the same family. Cuttings taken at any time when the 
wood Is soft will root In a warm bed in 3-4 weeks, after 
which the potted plants may be removed to a house of 
lower temperature. They require a rich loam miied 
with Bome leaf -mold, and plenty of air. 



1R3. Peilatraplw ipmIoh {X %). 

■PmUm, Nees {Jiutitia apeeiiia.Baih.). Pig. 1723. 
Plants erect, spreading and branched, becoming 2-3 ft. 
high; Ivs. opposite, petioled. ovate -acuminate, smooth: 
fls. in clusters of 2-3 on slender branches, violet-purple, 
\% In. long. FIs. for a long period in winter. India. 
B.M. 2722. L.B.C. 20:1915. B. 2:74.-A pot-plant of 
bushy, compact habit when well grown. Good for the 
window. Usually thrives best In partial shade. 

anguitUilla, Nees. Plants low, erect, very much 
brancbed: branches nearly horizontal, pubescent above; 
ivs. lanceolate, pointed at both ends ; fls. sparse, In ter- 
minal cymes, rose-colored. Flowers freely. Java.— A 
var. aArea varlagita has the center of the lvs. varie. 
gated with yellow. Useful for rases and boskets. 

Heimrich Habsxlbrihu. 
Finca. 



X. 



PSIUrSTTTA (after A. J. Pemetty (1716-1801); be 
accompanied Bongainvllle on his voyage and wrote "A 
Voyagetotbe Falkland Islands"). Ericdrea. Ornamen- 
tal low evergreen shrubs, with small, alternate, usually 
serrate Ivs. and small, white or pinkish, nodding flu., 
usually solitary in the axils and followed by very deco- 
rstlre berries varying In color from white to purplish 
in the branches 
„iy pretty shrubs are great 
favorites In England, but are little known in this coun- 
try. P. mHcrotutta and P. anguiiitoiia, the hardiest, are 
grobably hardy In sheltered positions as far north as 
ew York. They are well suited (or rockeries and bor- 
ders of evergreen shrubberies and also make very hand- 
some pot-plantB. They grow best In a peaty and porous 
moderately moist soil and prefer sunny iMisltlons, but 
_.._. .. . . (. ... -,y ,>ther well-drained 
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About as spec 



ergtuB; also by meam of layers 
cbleS; for the ornamental fnilt. 
>m Mexico to the Hagetlan region, 
Ina and 1 species in Tasmania and 
New Zealand. Fls. aiillary, naaally solitary on slender 
Dodding pedicels, rarely In racemes; calyx S-parted; 
corolla urceolate, with short S-lobed limb; stamens ID. 
the anthers l-awned at the apex: fr. a B-celled many- 
aeeded berry. Allied to Gaultheria, but the calyx not 
enlarged and rarely fleshy after flowering. 

mnoronita, Oandich. (Arbutvi nucronitui, Linn. f. ). 
Much-branched shrub, to 2 ft., witit glabrous or spar- 
ingly hairy braoches: Iva. almost two-ranked, ovate, 
eptny-polnCed, serrate, dark green and shining above, 
glabroQS, 'A-'A In. long: fla. Holitsry, nodding, subglo- 
bose, white or sligbtly tinged pink, about one-flfth in. 
long: fr. white to dark purple, ^i-S in. across, red in 
the typical form. May. June. Magellan region to Chile. 
B.M. 3093. B.R. 20:1(195. L.B.U. 19:18*8. Gn. 23:389; 
(>9,p.41. Gt.34,p.211. Q.M. 40:811, M.D.Q. 1898:397. 
— Many vara. pBj-tly originated by hybridising with tbe 
following species are cult, in English and Dutch nur- 
series, mostly differing In the color of the fr., which Is 
usually indicated by the name of tbe var., Bs,var. ilba, 
atiopnrphiaa, ooaeln«a (F.M. 1879:339), lllaalna (P.M. 
1879:339}, iilKTK,imTp&Tea{F.H. 1879:339), rtle*, SkD- 
SnlMft. Also P. Drummondi, Cummingi, tpeeioMa, 
fCoribvnda (Q.C. H. 18:649 and III. 2S:4G5), belong 
here. P. nveronala and Its vars. are among our most 
ornamental fruiting shrubs in winter-time, when they 
■re loaded with brigbt-colored berries contrasting well 
with the dark glossy foliage; they are also very hand- 
some In spring when covered with their numerous white 

angmtiUIIa, Llndl, [P. muerondta, var. angntlltilia, 
Nichols.). Closely allied to the preceding: 1 vs. lanceo- 
late to linear-lanceolate, UBUally arched backwards, 
smaller: lis. somewhat smaller, on slender pedicels; 
anthers twice as long as fllsments: style as long as 
ovary. May, June. Chile. B.K. 26:G3. B.M. 3889. 

P. irilidrij Don. Spreading sbmb: Ivs. oblonc to narmw^b- 
lon(, sermlste, %-l in. !<>□(: fli. sollUiTy. dviIb, whlt«: fr. 
almost black, Heilco,— P. effldrii. Llndl. G.C. 11. 10:Be, and 
ni.!a!4S3.ba1oii«pnibablTtoP.fnrens.-P. I^lrtu. Klolisch. 
Upright shiub: I™, ovale to ov!il8-Un™ol«l*. cLllsle, to iH in- 
long: fls. in aiillarr.sK'nnd. rather deQHtraniinfn: fr. bnwn- 
Isbred, Peru.Chile. B.U.iHSO.-F.FcnllanAi.TlC. Similnrto 
P.mncKuiata.butlTS. notaplnrtlpped: fr. dnrk nnrplish bine, 
with the colyi-lobBS fleshj. Vonei. to ChUe. B..M.B2M.— P. 
phUlvTiaflilia.DC. Simllnr to P. macronata: brsnchei spar- 
lul7 hispid: corolla ovals, pubeKwnt Inilda: anthers twlee as 
lona as flUmenti. Pern. Cliile.— P. piOta. Don (Arbutus pl- 
losK.Orah.). Prostrate shrub, wllh danssl; MapId brsnrhen: 
Its. elllptle-oblonB. sermte. to % in. long: fla. ovsU. while, 
solitary. Mexico. B.M, 3177, Alfred Rehdib. 
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o( the clnsters shorter than the 
blue drupe. Woods. N. Car. to Fls 
green, with wood useful for cabi 
purposes. 
AA. Outrr eajyx-lobft eqaaling 
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PEBBSA (pre-Linnnan name, ultimately derived 
from Persia). Lauriene, As understood by Bentham ' 
A Hooker, Pereea contains about 100 species, but Melss- 
ner [DC. Prodr. 15, pt. 1, i'J) distributes some of the 
species In other genera, and retains only 50 in Peraea. 
The Perseas are trees or ahrubs of tbe tropics or wami- 
temperate parts of America and the Old World, with 
thick alternate Icavoa and small white or greenieb flow- 
era, mostly in panlcled fiweicles; the flowers are usu- 
ally perfect, with deeply C-parled calyx, no corolla, and 
stamens usually 12 In 4 series, but one series sterile. 
The pistil ts single, the ovary being sessile and taper- 
ing Into a style which bears a disk-like atlgma. Three 
species are In the American trade, all being prized for 
their clean evergreen foliage, and one of them, P. gra- 
tiiaima, for Its large edible fruit, P. Camlinrniif 
grows naturally as (ar north as North Carolina, and P. 
Calfibyana, a shrubby species which Is not in the 
trade, grows naturally In south Florida. 
A. Outer cat)/i-tobri dialinclly ahortir than the inner. 

OwroUntniU, Nees. Red Bat. Bpli, Bat. Tree, 
reaching 40 ft., with smoothish branches: Iva. 2-3 In. 
long, oblong to lance-oblong, glabrous and deep green 
above, glaucous beneath: fls. pubescent, the peduncles 



lnJI»i», Spreng. Handsome tree, with elliptic -oblong 
or lance-oblong attenuate-acute glabrous Ivs. 3-8 in. 
long: panicle 3-6 in. long, the peduncles compressed, 
and tbe branches 3-6-Bd., tbe fls. white and % in, long: 
fr, scarcely fleshy. Canary, Madeira and tbe Asores 
Islands, — Offered by F. Frauceschi, Santa Barbara. 



Native 



TPeai. PeiaMBrattalina (XJil. 

■tn. f. Al.uOAi«B Peas, Avoc. 
. Midbhipuan'b Butter. Fig. 1' 

widely d; * 



greenish, downy, in dense fascicles which are 
arranged In leafless panicles : ovary downy, ripening into 
a large pear-shaped, green or purplish drupe, contain- 
ing one large seed. B.M. 43H0. B.R. 15:i:!&8. I.H. 
35:75.-Ofren;d in southern Florida and aouthem Cali- 
fornia. The fruit is occasionally seen In northern 
markets. In Southern Calltoniia and Mexico the fruit 

tent as far north as Los Angeles, but it requires a 
hotter climate to render tbe fruit certain and palatable. 
It will thrive in climates to which Anonas ere adapted. 

L. n. £. 

The Avocado, or Alligator Pear, is a native of the 
West Indie'i, Mexico to Peru and Braiil. It Is very 

common in Jamaica, being found In every settlement or 
plantation. The tree grows to a height of 2G (o 30 ft. ; 
It has elliptical or elliptical -oblong leaves, 4-7 in. long, 
glabrate and pale beneath ; the fruits are large, more or 
less pear-shaped, and covered with a green or deep pur- 
ple skin, and containing a large quantity of a Hnn, yel- 
lowish green pulp, enclosing a single large seed. This 
fruit Is highly esteemed by all classes In Ihe West 
Indies. The pulp la marrow-like, and Is eaten as B 
salad, usually with tbe addition of pepper, salt and 
vinegar. Enropeans as a rule do not like the fruit at 
Brsl. but once tbe tasto Is acquired they become ex- 
ceedingly, often eioeasively, fond of it. The pulp con- 
tains an abundance of oil which may be used for illu- 
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mlnating purposes, also for soap-making. The seeds 
yield a deep, indelible black stain, and are used for 
marking linen. Plants are easily raised from seeds, 
and in good soil in warm situations they grow rapidly, 
and begin to fruit when about five vears old. There 
are a good many varieties, differing from each other in 
size, shape and quality of fruit. These differences are 
not due to careful cultivation and selection in all cases, 
however, but to natural variation and accidental inter- 
crossing. W. Harris. 

PEBSIAH IHBECT POWDER. ahry8anthemum,i^,3l2. 
P&B8ICA. See Prunus. 
PERBICiLBIA. Referred to Polygonum, 

PERSIMMOV. Plate X^VIII. Of the Persimmon, 
two types are known in cultivation for their fruit, —the 
native, and the Japanese or Kaki. The former is yet 
little improved, although it has possibilities. See 
Diospyroa. 

The native Persimmon or date plum, Diospyroa Vir- 
giniana (Pig. 1723), is found growing wild in most of 
the southern states and as far north as 38° lat. It 
will thrive and ripen its fruit, however, as far north as 
the Qreat Lakes. The fruit is little known except to 
those who live in localities in which it grows wild, and 
even there but little attention has been given to its cul- 
tivation and improvement. The tree is usually of small 
size when grown in the open ground, reaching a height 
of 20-^0 ft. ; when grown in the forest it often reaches 
a height of 6(V-80 ft.: and In the rich alluvial river 
bottoms, from 2-3 ft. in diam. The wood is hard 
and elastic, and very durable when used for inside 
work, but it will rot very quickly when placed under 
ground. The fruit is subglobose and ranges in sise 
from H-2 in. in diam., depending largely on the num- 
ber of seeds which it contains, although seedless vari- 
eties an inch in diameter are sometimes found. The 
fruit has a very disagreeable, astringent quality when 
green, but this disappears in most varieties when it 
becomes fully ripe. The date of ripening in the central 
states varies from Aug. 1 to Deo. 1. The old notion of 
early botanists that this fruit must be subjected to the 
action of frost before it becomes edible is erroneous; 
many of the very best varieties ripen long before the 
appearance of frost, while others never become edible, 
being so exceedingly astringent that neither sun nor 
frost has any appreciable effect on them. The Per- 
simmon is readily propagated from seeds, which should 
be procured in the fall or early winter and planted in 
the same manner as peach pits; but as the seedlings, 
especially from cultivated varieties, cannot be relied 
upon to reproduce themselves, they should be budded 
or grafted when 2 or 3 years old. This should be done 
in tt&e spring as soon as the bark will slip freely. This 
tree is more difficult to transplant successfully than 
almost any other kind of fruit. If too much of the 
long tap-root is cut off the tree will be sure to die. 
Transplant in the autumn, cut back most of the top, 
but preserve as much of the root as possible. The 
Persimmon will do fairly well on almost any kind of 
soil not too wet, but it will show its appreciation if 

f»lanted on a rich, warm soil, well exposed to the sun- 
ight, and kept well cultivated for the first few years 
after planting, until it becomes adapted to its new 
surroundings. j. Troop. 

The Japanese Persimmon, Diospyros Kaki, is con- 
sidered by the Japanese as their best native pomological 
product. Although cultivated in the south of France 
for more than 75 years, there is no record of its success- 
ful introduction into the United States previous to about 
1870. Trees were first sent to California and subse- 
quently to Augusta, Ga., but owing to defective roots 
and long delay in transit, the first and second shipments 
proved a failure, and not until 1876 came the first suc- 
cess with a few trees. All early importations of trees 
grown in Japan consisted of trees of small sises with 
long tap-roots and no laterals; this, with imperfect 
packing, caused their loss and subsequent disappoint- 
ment. American enterprise, however, remedied this, 
as nurseries were at once established near Yokohama 



and well-grown trees of the best varieties were exported 
to the United States. Experiments were made at the 
South by grafting upon native stocks. This proved 
successful when the graft was inserted upon the collar 
of the root, 3 to 4 inches below the surface of the soil ; 
but top-grafting or budding upon side branches of large 
trees was seldom free from failure. The best method 
of propagating Japan Persimmons is by collar-grafting 
upon seedlings of the native species {Diospyros Vir- 
giniana)f which are grown either by planting the seed 
in nursery rows or transplanting the young seedlings 
from seed-beds early in the spring. The seedlings can 
be budded during summer, and in favorable seasons a 
fair proportion of the buds will succeed. 

The U. S. Department of Agriculture received a large 
quantity of trees from Japan about 1878 or 1879, and 
fearing that the winter of Washing^n might prove too 
cold the trees were sent to Norfolk, Va., where many 
bore fruit the following year. The first fruiting of 
which there is any record was at Aug^usta, Ga., in 1879, 
upon trees grafted upon native seedlings growing in 
the forest. As regards the hardiness of the Japanese 
Persimmons, an experience of twenty-five years demon- 
strates that some varieties are more resistant to exces- 
sive cold than others; but few can withstand a temper- 
ature of zero; and as a rule they are more successful 
below the 32d degree of latitude than farther north. 
Many seedlings have been produced that seem to have 
increased frost-resisting powers. Instances are re- 
ported in which some of these trees have withstood the 
winters of east Tennessee. By successive sowing of 
seeds from these hardier seedlings we may look for a 
race of trees, either of pure Japanese blood or crosses 
with our best native sorts, that will be adapted to the 
middle sections of the U. S., or as far north as is the 
habitat of the American species. 

Seedlings, so far as proved by many experimenters, 
have a tendency to produce male fiowers only during 
the first three years of blossoming. After that period 
a few female flowers appear in very small proportion, 
sometimes one female flower to 200 male flowers. Fully 
one-half of the seedlings produce nothing but male 
flowers ; consequently the proportion of fertile trees is 
seldom more than 2 to 5 per cent at flrst blossoming, 
in cases in which subsequent female flowers appear not 
above 10 per cent. Again a large proportion of the fruit 
is small, ansterj? and uneatable. This accounts for the 
small list of the really good sorts cultivated in Japan 
or exported here. 

There is a great difference in the habit of growth 
and foliage of the varieties. All have broad and shiny 
leaves. Some varieties make a growth of 5-7 feet the 
flrst year from grt^^t. and at 10 years form a tree 10 
ft. in height. Others assume a dwarf, compact habit 
and seldom grow above 5-6 ft. in height; this class is 
more precocious in reaching the bearing age than the 
taller-growing sorts, which are also apt to overbear. 
It is not uncommon for a three-year-old tree to yield 
several hundred perfect fruits. Thinning the fruit as 
soon as set in earlv summer will prevent an early 
demise of the tree. Trees thrive in any soil in which the 
native species grow, but usually fail in wet soils. 

The fruit of all the varieties is very attractive, both 
as to size and col»r. The latter is usually of a bright 
orange-red or vermilion, which is more or less intensi- 
fied according to variety. The fruits begin to color 
when half gprown, but should not be gathered until just 
before frost for the late-ripening varieties, or until soft 
with the early kinds. Some varietios begin to ripen in 
the middle South as early as September, but a part of 
the crop upon the same tree can be left to hang until 
frost and kept sound in a cool room until January. The 
round-shaped varieties ripen first, the oblong last and 
keep the longest; these latter should be slowly house- 
ripened to remove the slight astringency inherent to 
these varieties. 

The flesh varies according to varieties, but is usually 
of a bright orange color, soft, rich and sweet and with 
an apricot flavor; when soft, the pulp should be eaten 
with a spoon. Some varieties have dark brown-red flesh, 
and are usually edible when quite solid. A peculiarity of 
these consists in both red or half red- and half brown- 
fleshed specimens being produced upon the same tree. 
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ThiB l9 frequently the c««e when aeveral varieties are 
grown near each other, [wssibly Bboving tbe eSeot of 
croas-pollinaliaD. This vuriation in Ibe color of tbe 
Sesb hag caused Home confusion Id reaching & correct 
nomenclature. The earlier ghipnienla of treea from 
Japan UHiislly consi"ted of about 12 names, but no rell-' 
ance could be placed upon tbesu nameH, Tbe same 
name iras often found to apply to Reveral distinct 
varietloB, or one variety had neveral BynonymB. After 
years of frultiuK the so-called 40 variellea originally 
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e been translated In English by Mr. IraU, a highly 
lucated Japanese aniHt. to whom tbe writer is also 
idebled for vshiable Information as to the use of this 
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.. . perfectly at 
home and make much longer-lived trees than those 
Imported from Japan. All varieties come Inio early 
bearing and many of them are too prolific for tbe best 
welfare of the trees. This tendency to overbear should 
bo corrected by thinning the fruit. Several of the 
variotiea produce very large fruit, single specimens 
often neighing over a pound. 

Some of the varieties ripen In August, some in 
November, and othera Intermediate between tbe»o 
dates. It requires xome experience to determine just 
when the (ruit has reached tlie proper stage to be 
marketed, and this varies with the dUTerent varieties. 
Some ot tlie varieties have dark flesh, others light 
flesh, still others a mixture of the two. Tbe ligbt and 
dark fiesh difl'er radically in texture and conaislency, aa 
well as appearance, and when found in tbe same fniit 
are never blended, but always distinct. The dark flesh 
is never astringent; the light flesh is astringent until 
It Boftons. The durk-flc^hed fruit la crisp and meaty, 
like an apple, and i- edible before it maturvs. Some of 
the entirely dark-fleshed kinds Improve a« they soften. 
The llght-flesbed liinds. and those with mixed light and 
dark fleab. are very delicious when they reach the 
Cnslard-llke consistency of full ripeness. In aome, the 
latrlngeney disappears aa the fruit ■-  -- 



iu' 



impany 



it persists until the fruit la fully ripe. Seeds 
lythedark flesh. ■"'■- "-■- "-<---■ '-'-■■ -- 
The kinds witt 



Tbe llght-tleshed 
mixed fleab ha — 
[uantity of dark fiesh. 



pro port! 

The market vaiue oi me iruii is ai preseni more or 
less erratic. A large proportion of the fruit-eating 
people of the North do not yet know what a fine fruit 
tbe Japanese Perstmmon h. The fruits have to be 
shipped while hard and allowed to ripen after reaching 
destination. CommlsBion men are likely to sell them 
and the public to eat them- or attempt to do so- a week 
or two ahead of the proper stage of ripeness; bence Iho 
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Japan Persimmon in its best condition is comparatively 
littie known. 

Tlie following are some of the most prominent varie- 
ties (as understood by the writer) arranged in order of 
ripening, beginning with the earliest; although it must 
be borne in mind that some of the varieties are more 
or less interchangeable, in different seasons. 

Zwngi. — The smallest of all; round or roondish ob ate ; 
diameter 1% In. longitadlnally and 2>^ in. transversely ; skin 
yellovrish red: flesh very dark, quality good; seedy; edible 
when still hard; one of the earliest to ripen. Viisorous, prolific. 

Taber No. 129.— Medium, roundish, flattened at base; has a 
small but well-defined point at the apex; diam. about 23^ iu. 
both ways; skin dark yellow-red. with peculiar roughened sur- 
face, somewhat resemoling allieator leather in appearance and 
markings, except that the marks are usually very small and 
uniform; flesh light brown, crisp, sweet, meaty, free from as- 
tringeney; excellent; a good keeper and shipper. 

Feddo-IeAi. — Large, oblate; diameter 2% In. longitudinally 
and 3 in. transversely; very smooth and regular in outline, 
with dinted appearing surface and slight depression at end op- 
posite the stem; skin darker red than most varieties, with 
heavy bloom; flesh very dark brown, verging toward purplish; 
sweet, rich, crisp; iu quality one of the best. The fruit is good 
to eat when still hard. A heavy bearer and exceedingly thrifty. 

Hyakuine. — Large to very large, varying from roundish 
oblong to roundish oblate, but always somewhat flattened at 
both ends; generally slightly depressed at the point opposite 
the stem; diameter 254^in. longitudinally and 3% in. trans- 
versely; skin light huffish yellow, nearly always marked with 
rings and veins at the apex; flesh dark brown, sweet, crisp and 
meaty, not astringent; good while still hard; a good keeper; 
one of the best market sorts. Of good growth and a free bearer. 

Feinon.— Large, flat, tomato- shaped, somewhat four-sided; 
diam. 2hi in. longitudiniJly and SH in* transversely; skin light 
yellow, changing to dull red, mottled with orange-yellow; dis- 
tinct in color; flesh deep, dull red, brown around the seeds, of 
which there are usually a few; some specimens are entirely 
light-fleshed and seedless; there is no astringency after the 
fruit begins to soften; quality fine; one of the best. In form 
some of the fruits have the corrugations converging to the de- 
pressed apex, as it is usually figured, but most do not. 

Haehiya. — Very large, oblong, conical, with short point; 
very showy; diameter 'Si in. longitudinally and 3}i in. trans- 
versely; skin dark, bright red, with occasional dark spots or 
blotches and rings at the apex; flesh deep yellow, sometimes 
having occasional dark streaks, with seed. Astringent until 
ripe, then very fine. The largest and handsomest of all. Tree 
vigorous and shapely; bears fairly well, but is not as prolific 
as some of the other varieties. 

Taber No. tS.— Medium, oblate, flat or depressed point ; 
diam. \% in. longitudinally and 2H in. transversely; skin 
rather dark red, with peculiar stipple marks ; flesh dark 
brown, sweet and not astringent; seedy; good. Proliflc. 

Tane-Nashi.—ljKr^ie to very large, roundish conical, pointed, 
very smooth and symmetrical; diam. 3^ in. longitudinally and 
3'>i In. transversely; skin light yellow, changing to bright red 
at full maturity; flesh yellow and seedless; quality very fine; 
perhaps the most highly esteemed of the Ught-fleshed kinds. 
Tree is vigorous and bears well. 

Okame. — Large, roundish oblate, with weU-deflned quarter 
marks, point not depreased ; diameter 2H in. longitudinally 
and 3% in. transversely; skin orange-yellow, changing to bril- 
liant carmine, with delicate bloom and waxy, translucent ap- 
pearance; the most beautiful of all; light, elear flesh when 
ripe, with lifht brown center around the seeds, of which it has 
several ; loses its astringency as soon as it begins to ripen; 
quality fine. Tree vigorous and good bearer. 

rKumpA.— Medium; tomato-shaped; skin yellow; flesh yel- 
low: generally has a few seeds; very productive; quality of 
the best. Ripens from Sept. till Nov. 

7«uru.— Large, slender, pointed; longest in proportion to its 
size of all; diam. 3^)^ in. longitudinally and 2% in. transversely 
skin bright red; flesh orange-yellow, some dark flesh p*'^«»ad 
the very few seeds; astringent until fuUy ripe, then trjoA. 

Cosfato.— Medium size, conical, pointed, somewhat four- 
sided: diam. 2% in. longitudinally and 2^ in. transversely; 
skin salmon-yellow; flesh light yellow, dark flesh and seeds 
occurring seldom; astringent until ripe, then very fine; a good 
keeper. Tree distinct; a rapid, upright grower; foliage luxu- 
riant; the most ornamental of all the varieties mentioned. 

G. L. Tabeb. 
PEBU, KABVEL OP. Mirabilis Jalapa, 

PEBirVIAV BABK. Cinchona. 

PEBCATOBIA (after M. Pescatore, who had a large 
collection of orchids at St. Cloud, near Paris). Orchi- 
ddcecB. A group often united with Zygopetalum, but in 
horticultuntl works usually treated as a distinct genus. 
The Its. are equitant, tufted, without pseudobulbs: fls. 
solitary on stems 3-6 in. long, from the axils of the lv8., 
mostly large and showy, and fragrant; sepals and petals 



broad, concave, spreading; the lateral sepals forming a 
mentum; labeilum clawed, lateral lobes small, middle 
lobe rounded, spreading; crest thick, consisting of a 
number of keels arranged in a semi-circle near the base 
of the lip; column slender, not boat-shaped. About 10 
species. For culture, see Zygopetalum. 

Klaboohdrom, Reichb. f. Lvs. strap-shaped, I ft. or 
more long: fls. 3-33^ in. across, variable in color; sepals 
oblong, obtuse; petals shorter, all white with chocolate- 
purple points; labeilum 3-lobed, yellowish or white, and 
having many purple-tipped hairs ; callus sulfur-colored, 
with brown keels. Ecuador. Gn. 22:344. 

Dayina, Reichb. f. Lvs. tufted, 6-10 in. long: fls. on 
short scapes ; sepals oblong-obovate, acute, white, with 
green tips ; petals rhomboid-rotund ; labeilum clawed, 
angled on each side of the base ; limb oblong, emargi 
nate, revolute on the sides, white with a callous ring 
which is purple-violet, the base being of the same color; 
column yellow, with a red band near the base and the 
anther of the same color. Late autumn. Colombia. 
Var. rhod&era, Reichb. f. Sepals and petals with rose 
tips; labeilum orbicular, suffused crimson. B.M. 6214. 

carina, Reichb. f. Lvs. in tufts of 4 or 5, cuneate- 
oblong, pointed, 1 ft. long: peduncles 2-6 in. long, 1-fld. : 
sepals and petals nearly equal, the latter somewhat 
clawed, fleshy, rounded, concave, pale straw color; 
labeilum ovate, yellow, with a thick semicircular crest. 
Flowers at various seasons, the fls. lasting a long time. 
Chiriqui. BM. 5598 (as Huntleya eerina). F.S. 17:1815 
(as Zygopetalum cerinutn), 

Heinrich Hasselbring. 

PETAL08T£M0N (named from the peculiar relation 
of the petals and stamens). Legumindsm. About 22 spe- 
cies of American herbs, mostly western and perennial, 
glandular-dotted, with small odd-pinnate Ifts. and 
spikes which are terminal or opposite the lvs. and bear 
many small fls. ranging from white through rose to 
purple and violet. P. violaeeus is a charming plant, 
thriving in any light soil and forming a broad, low bush 
with finely cut foliage, and bearing a constant succes- 
sion of showy spikes of deep violet flowers. Well 
adapted for the front of the border or the rock work. 

Petalostemon and Dalea are characterized by having 
the lower petals longer than the standard, with their 
claws adnate to the staminal tube; but Petalostemon 
has only 5 stamens, while Dalea has 9-10. Other generic 
characters : calyx -teeth or lobes about equal : standard 
cordate or oblong, with a free, slender claw, the 4 
lower petals distinct and subsimilar: ovary sessile, 
2-ovuled: pod included by the calyx, membranous, 
usually indehiscent and 1-seeded. 

▲. Fls, tehite. 

oAndidns, Michx. Whitb Pbaibib Ci/>veb. Height 
1-2 ft. : Ifts. 5-9, oblong or oblanceolate, 8-12 lines long. 
Ind. to N. W. Terr., south to La. and Tex. B.B. 2:289. 

AA. Fl* I'OBy purple or violet, 
B. Habit decumbent, 

deeAmbaiiB, Nutt. Stem about 1 ft. long: Ifts. 7-9, 
lliAoar-oblong: fls. deep violet-purple. Red River, Ark. 

BB. Habit erect, 
0. Bracts glabrous, 

▼iollMMns, Michx. Violet Pbaibie Cix)veb. Height 
l>^-3 ft.: Ifts. 3-6, narrowly linear, often macronate at 
apex : fls. violet or purple; corolla about 2 lines long. 
Prairies, Ind. to Texas. B.B. 2:290. B.M. 1707. 

cc. Bracts silky -pubescent. 

tennifdUns, Gray. Silky Prairie Clovbb. Height 
1-2 ft. : Ifts. 3-6, linear, obtuse at apex : fls. rose-pur- 
ple. Dry soil, Kans. to New Mex. B.B. 2 :291. 

J. W. MANNnfG and W. M. 

PETASlTBS (Greek, a broad-brimmed hat; referring 
to the large, broad lvs.). Compdsitce. About 8^-12 species 
of hardy perennial herbs much like the common colts- 
foot {TussiloffO Farfara), having large lvs. of the 
same general shape and more or less covered with 
the same white feK, *^'^t the fls. range from purple to 
white, not yellow, an«A oome in corymbs instead of 
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Hingly. They ue rather coarse and weedy, but the fol- 
lowing are deairable for special purposes. 

P. Imnrant, the Winter Heliotrope or Sweet Colts- 
foot, baa the merit of bloomine Id winter and Eta fls. 
have a delightful vonilla-like odor. The As. are small 
and vary from pate lilac to pnrple. A few sprays are 
desirable for cutting during winter. The plant also 
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9s. seem to vary considerably in color: The Purpia 
Wreath la suitable for rafters. Propagated by culllngs 
of dormant wood taken Just before the new growth 1m- 
gins. Give the cuttlngi bottom heat. 

Petroa Is a geoas of about 16 species of tropical 
American twining or arborescent shrubs: Ivs. opposite, 
leathery: fla. violet, purple or bluish In long, temil- 



Thisplao . 

the above points being taken from Gd. 23, p. 113, i 

G3, p. 328, where the plant ia well pictured. 

P. patmata blooms from April to June, its fls. vary 
from nearly white to pale blue or purplish. IC Is foi 
<u rich dark swamps or sphagnum bogs from Kewfou 
land to Alaska and south to N. Y., Wis. and Calif. 

P. Japunieu, var. gigantta has recently appeared 
European and American garden literature. The ci 
logue of the Yokohama Nursery Company states t 
the leaf-stalks grow 6 ft. high and I-IS In. thick. 1 
stalks are eaten as a vegetable after being boiled, 

flower-buds, which appear in February, are used 
Bfl a condiment, as they have a slightly bitter but 

Bsreesble flavor. The plant has been advertised t 

In America since 1900 by several dealers. n 

Tbe genus Is widely distributed In north tern- ] 

perate and subarctic regions. The namber of fa 

of tlie genus (as dlstlngulshGd from Tussilago) S 
Is that the heads are nearly or quite diiBclouB, Y 
and rayless or with very short and not sbowy 
rays; also the fact that the scapes asually have man 
fla. Instead of one. The Ivs. are orbicular or reniform 
alwarn with a deep heart-shaped base and tbe scape: 
are covered with scales like a coltsfoot but sometime: 
the lower ones are more leafy. 

A. Silt ot Ift. gigaittir, SM-i ft. acrois. 
Jap6olo», P. W. Schmidt. Island of S 



Dal racemes; calyz-Iobes colored during anthesls but 
often becoming green In fr. ; cortilla uanaily a little 
more Intensely colored; limb 5-out, oblique; stamens 
- pary Imperfectly Z-loculed; locules 1- 



4, didynan 
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B. Blooming Vecembtr to MarKh. 
IrfcgTuii, Presl. WihtibHkuotrope. Swin'Coi;TS- 

rooT. Height H In.: Ivs. appearing during or after an- 
thesls, orbicular, margined with small cartilaglnoua 
teeth, glabrous above, pubescent and green below: 
heads fragrant, the marginal fla. of the female heads 
In the form of abort rays. Mediterranean region. 
BB. Blooming April to Janf. 

palmitft, Gray. Height 6-2* In. : Ivs. orbir-ular in out- 
line, deeply 7-11-cleft beyond the middle, and the lobes 
sharply dentate, green and glabrous above, denaely 
white -tomenlvse beneath: heads fragrant, 4-R lines 
across, the marginal fls. ot the fctmalo heads in the 
furm of short rays. E. Ania, N. Amer. B.B. 3:4t>». 
W. M. 

PETSSA (Robert James, Lord Pelr^, 1710-1742, a 
patron ot botany who bad tho finest collection ot eiotio 
plants in Europe). VtrbenAefte. Petrea votubilit , or tbts 
i'urple Wreath, Is one of the rarest, most distinct and 
beautiful of tender climbers. Tbe flower Is like a5-poin(ed 

Pig. 1726, which indicates the gmcetul raceme 7^ In. 
long, containing perhaps two dozen flowers. The Bowers 
begin to open at the base ot the raceme and the showy 
fi-pointed star ia the oalyi, whose sepals are colored 
like petals. The cslyi spreads open while the corolla 
Is atlll a round bud in the middle, and it remains after 
the corolla bus fallen, so that (he vine, at flrst glance, 
seems to bear two kinds of flowers. The blooms appear 
In March and April. It should be In every greenhouse 
collection, aithougb it Is of very Irregular growth. It 
does not bloom freely in small plants: It probably has 
other drawbacks, for It lias alwavs been a rare plant in 
Europe, though often enthusiastically commended. The 



TOltibilll, Linn. Pubpi.! Whbath. Pig. 1726. Lvs, 
3-4 in. long, short-stalked, ovale, elliptic or oblong, acu- 
minate or obtuse, entire or wavy. Cuba to Brazil. B.H. 
ase. F.C. 3:108. On. 12:82. 

Q. W. Olivek and W. M. 

PE-T8AI or Cblneie Ctibbtre. Braiiita PiTtat. 

PETTSSU (after Franz Fetter, a Dalmatian bolaii- 
Ist; died 1853). Legumindia. Only one species, very 
similar in habit to Laburnum, but with the yellow fls. 
in upright dense racemes, terminal on leafy hranchlets. 
It is but rarely cultivated, since It Is less showy la 
bloom than Laburnum or many species of Cytlsua. It 
Is probably hardy as far north aa Mass., and requires 
the same culture aa Laburnum, which see. If grafted, 
Laburnum Is to be used as a stock. This monotypie ge- 
nus Is closely allied to Laburnum, but differs by Its up- 
right racemes, by the wings and lieel being at the base 
adnate to the stamens and by the sessile ovary. It ia 
said to possess the same poisonous properties as that 
genus. 

runenthu, Presl. {Cilitui frigrant, Weld. O. 
Wildeni, Vis. Zabiimiim raminliceiim, C. Koch). 
Upright shrub, to 6 ft. : Ivs. 3-toliolate, ahnost glabrous 
or sparingly pubescent when young, on about 1 in. long 
stalks; Itta. cuneatc, obovate to oblong, usually obtuse, 
Ji-2in. long: fls. fragrant, verv short-pedioelled. In 1-3- 
in. long, dense racemes; calyx 3-lobed, allkv; keel 
xilky: pod linear-nblong. sparingly silky, to 1% In. long. 

" ' " ".R. 29:40. 

Alfbed Rehdbb. 



May, June. Dalmatla, Isd 



FETOHIA (South American aboriginal n 
;welve or more species of Petunia, niostly i 
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herbs of straggling or decumbent habit, pubescent and 
usually viscid, with opposite entire Ivs. and large showy 
axillary flowers. The genus is closely allied to Salpi- 
glossis, being distinguished by having 6 perfect sta- 
mens, whereas that genus has 4. The calyx is 5-parted, 
and, in the cultivated species, several times shorter 
than the corolla, which is long-salverform or somewhat 
funnelform and indistinctly 5-lobed. The colors are 
white to light purple, not blue, clear red nor yellow. 

Petunias are of the easiest culture. They demand a 
warm, open, sunny place. Seeds may be sown directly 
in the open, or the plants may be started in flats or pots 
indoors for early results. The plants are 
tender and therefore should not be trusted 
in the open until settled weather comes. 
Thin the plants to 12-18 in. apart. They 
bloom when very small, and continue to blos- 
som as they grow until destroyed by frost. 
The common Petunias are rather weedy in 
habit, but their great profuseuess of bloom 
under all conditions makes them useful and 
popular. They are particularly useful for 
massing against shrubbery, for they make 
a florid undergrowth with almost no care. 
Some of the modern improved named varie- 
ties are very choice plants, and one would 
scarcely believe, if he were ignorant of the 
genus, that they represent the same species 
as the flowers of 25 years ago. These high- 
bred types require more care in the grow- 
ing, frhey would best be started Indoors, 
and be given the choicest positions in the 
open garden. Petunias are tractable ns 
winter subjects under glass. The best pro- 
cedure is to sow seeds in late summer or 
early fall and to grow stocky plants in pots ; 
but old plants can be lifted on the approach 
of cold weather, cut back, and taken inside 
for winter bloom. They require cool treat- 
ment, a night temperature of 45° to 50® seem- 
ing to suit them well. 

nyeteffinifldrm, Juss. Fig. 1727. Tall 
and relatively stout, usually growing erect: 
Ivs. large and rather thick, oval-oblong, up- 

{>er ones nearly or quite sessile and the 
ower ones narrowed into a distinct petiole: 
fls. dull white, long-tubed (the tube three 
or four times the lengrth of the calyx), fra- 
grant at evening. Argentina. B.M. 2552.— Occasionally 
seen in old gardens. 

▼lol4eea, Lindl. Stems slender: Ivs. oval or ovate, 
sessile or very short-stalked : fls. smaller, broad-tubed 
(the tube twice or less the length of the linear calyx- 
lobes), rose-red or violet, the limb relatively short. 
Argentina. B.R. 19:1626. B.M. 3113 (as 8alpiglos8i$ 
integri folia). —"Sot now in cult, in its pure form. 

htbrlda, Hort. Figs. 1728-^. The common Petunia, 
a hybrid derivative of the two preceding. For history, 
see Bailey, "Survival of the Unlike," Essay 29. P.M. 
2:173 (as P. nyeictginiflora violacea). B.M. 3556.— This 
type is wonderfully variable, but it differs markedly 
from either stem parent: from P. nyetaginiflora in its 
broader tube and many colors; from P, violacea in its 
longer tube, wider limb, and many colors; from both in 
its much larger and multiform flowers and more stocky 
growth. In some of the strains, the flower is very broad 
and open, measuring 4 or 5 in. across. There are types 
with the flowers deeply fringed ; others with star-like 
markings radiating from the throat and extending nearly 
or quite to the margin of the limb; others with full 
double flowers. The colors range from white to deep 
red-purple, and variously striped and barred. There are 
forms of very dwarf and compact habit. Only a small 
proportion of the seedlings of the double strains bear 
double flowers; but the single flowers are usually of 
superior size or color. The reason for this small per- 
centage of doubles is the fact that the seed must be 
selected from single flowers, because the full double 
ones do not produce seeds. Single flowers carefully pol- 
linated with pollen from double flowers will give seed 
that will produce an average of 25 per cent doubles, and 
single flowers bearing petaloid anthers will give an aver- 



age of 40 per cent doubles. Usually the weaker seed- 
lings, in any batch of a double strain, are most likely to 
produce double flowers. Fancy varieties may be propa- 
gated by cuttings from plants that are carried over 
winter, although cuttings of double forms do not always 
come true. l H. B. 

Petunias in California.— The Petunia is one of the 
most variable of all flowers and shows a very strong 
tendency to revert to the natural type. The plant- 
breeder cherishes not one, but many, ideals. It is the 
perfect habit of a certain plant that one wishes to eom- 




1727. Petunia nyctaginiitora (X }i). 

bine with the flowers of another. Or the object is to 
give to this flower a little heavier texture; to another 
an added frill upon this blossom; a richer color there, a 
greater depth to this throat, a more distinct ring here, 
an absolutely pure tone of color in another, to intensify 
the rainbow tints in another, to deepen the color of 
those blotches while retaining the pure white back- 
ground. In an ideal Petunia the flrst requisite Is color, 
while form, sise, texture, marking and habit are all of 
nearly equal value. 

The California Giant Petunias originated with the 
undersigned at Ventura, Calif., in 1888, and in their 
present condition are the result of very careful study 
through a long series of continuous cross-fertilizations. 
They are grown in the open ground, and usually trans- 
planted directly from the seed boxes. We have new 
seedling stock each year, but retain plants the second 
year for seeding purposes. The strain comprises 19 
varieties, including the Ruffled Giants seen in Fig. 
1730. The blossoms are all hand-pollinated and in the 
case of the New Fancy Fringed Perfection Double each 
seed-pod is handled from 7-12 times. 

To those persons who are willing to take the most 
pains to raise the best Petunias, the undersigned would 
say that the g^ermination of each seed is of utmost im- 
portance, for every seed represents an individual plant. 
No two Petunia plants give blossoms of the same kind, 
and there are invariably points of excellence and difPer- 
ence in all. In a packet of seed containing say 200 
seeds, the purchaser may feel satisfied if he bring 20 
plants to the blooming stage, and may think he has ex- 
hausted the possibilities of the strains, whereas the 
Petunia specialist would know that in those 180 seeds 
which did not come to the blooming stage a wealth of 
beauty had escaped him. Then the writer emphatically 



Drgea dl ts cue for e*ch seed. Fttl iballow b- 

flue, llgbt soil, atj ma ereo mlnure ot leat-i 

tuti, tad wet thoroughly by poncing on boiling water 

— lo prevent trouble from Inaecta uiil to heat the Boil. 

When the soil b*i< cooled sufficiently bat la Btill warm, 

BOW the seeds very thinly in the boxes, so tbat the 

plants may be 1 In. apart. Cover seeds very slightly 
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which we prefer 




with a little sifted sand, and place a piece ot slate or 
(Class on top ot the boxes. It the white root points ot 
KermlaatloD appear before the leaves, sift on more 
sand, and watch closely. When the small leaves ap- 
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light, 



lln^s may not I — „-- ,- 

may bo transplanted from seed-boies Into other boxes 
or pots. As the wealiGBt plants frequently elve the 
finest blOBsoms. care should be taken to preserve every 
plant until the blassoms appear. 

Mrs, Thos. Ootnj). 
TEITCfiDAinni (anc-lent Greek name). Umbelltftnt. 
There are manv views as to the limits ot the genus 
Peueedanum, which Is equivalent to sayine that it baa 
DO limits. Bentbam & Hooker made it a most complex 
group, comprising about 100 Old World and New World 
species, and Including such genera as PetroHelinum, 
Anethum, Imperatoria. Tummasiula. Pastinaca. Tied- 
mannia, Lomatium. Coulter & Hose, the latest Amer- 
ican manottraphers (Munogr. of the 14. A. Umbell,. U. S. 
Dept. Agrlo. !900|, remove the American species and 
accept RaSoesque's genus Lomaliom. With tbis view 
we aeree, and the cult, species are referred to this genus 

ot southern Europe, offered by American seed?imen, see 



, ot alwut 

60 species, growing In dry soil. They are stemless (or 
nearly so) perennial herbs from tuberous or fusiform 
Foots, and compound {tomate, pinnate or dissected) 
leaves. From Feucedanum the genus differs, according 
to Coulter & Rose, as follows: "Peueedanum consists of 
UU and branching mesophytic plants of low fertile 
meadows ot the Old World, with several umbels, coni- 
cal stylopodium, and solitary oil tubes; white Lomalium 

belonging to the arid regions of western North Amer- 
ica, with nsoally single umbels terminating simple 
elongated peduncles, no stylopodium. and often several 
oil tubes.- Horli culturally, the Lomatiums are of small 
value, and they have not been cultivated sufficiently lo 
have given rise to cultural forma. A few of the species 
have been offered by dealers In native plants. They 
seem to thrive welt In dry, exposed places. They are 
interesting for the front row ot hardy borders and for 
coloniEiDg In wild open places, and tor use in rockwork. 
A. Peduacltt uiuallg thndtr, ntfer turollen at thi top. 
B. BraelUli ot involuert conipieuoua, ofltH broad or 



ill, plunately decompound, the numerous 
segments snort -linear: umbel 6-15-rayed, bearing white 
Us.: fr nearly orbicular. Southern CalU. 

BB. Braeiltts imall or icantlng. 

c. Let. narrow i» outlint, pinnatt. 

L. HilUi, Coalt. £ Rose [P. Edllii. Wats.). Very 

H hurt- stemmed, the peduncles 6-ltl in. Ull and glabrous: 

IvB. oblong in outline, the segments ovate and deep- 

toiithed or pinnatifid: umbel 3-6-raye<l, bearing yellow 

Us.: fr. broadly elliptical, glabrous. Ore. and Wavh. 

C. Lis. broad in tmllinf, IS-ltmale. 

L. pUtrelipnm, Coult. & Rose tP. ilmplir, Kutt-|. 

Often tall and stout, but somelimes nearly stemless: 

2-teniate, the Ifts. almost Bliform to 



■ar-lanceolate: umbel 3-15-rayeri, bearing yellow Us.: 
' ■* ular, somelimes cmargl- 
h to UoDt. and Wash. 

L. trlUrnfctnm, Conlt. ft Rose (P. IrUfmatHm. Nutt. ). 
Sometimes 3-2^ ft. high : Ivs. S-3-temate, the Ifts. nar- 
row-linear to linear-lanceolate: Qs. deep yellow; fr. 
narrowly oblong, glabrous. t>, Calif, to B. C. 
A*. Ptduncle sf^ttf, tvolltn al (*s lop. 

L. nndioaUa, Coult. ft Rose [P. nii died air and P. 
Itioeiirpum, Nutt.). Steralesa, glabrous: peduncle 13-16 
in. tall, from a long, fleshy root: Ivs. 1-2-teniate or 3- 
qulnate, the Ifts. thicklsb and ovate to narrow -lanceo- 
late: nmbel unequally 5-2a-rayed, bearing yellow fla..- 
fr. narrowly oblong. Calif- north and west. 

L. H. B. 

FBtrmB (said to be a Chilean nunc). Syn., Boldia. 
Boldea. Monimiieea. A genus of one species, the 
Chilean Boldo, a small tree of considerable economic 
interest. It has exceedingly hard wood, which Is used 
for making many klnd)< of Implements; It also makes a 
chareoal said to be priied by smiths above alt others- 
The bark Is used In tanning and dveing. The Ivs. are 
nsed In medicine. The fruits areedible; theyare small 
berries, sweet and aromatic. Finally It has some orna- 
mental value, being evergreen and fragrant tbrougbnut. 
The fls., which are not very showy, are white, % In. 
across, and borne In small panicles, each branch ot 
which Is parted into three. This tree has been adver- 
tised in southern California. The male tree has been 
cult, under glass In Europe, but scarcely outside of 
botanic gardens and only for its economic Interest. 

Generic characters: male (Is. with 10-12 perianth- 
lobes, overlapping In 2-3 aeries, the outer ones herba- 
ceous or membranous, the inner ones more petal-like; 
disk tuvesling the calyx-tube pilose within; stamens 
* aale fls. smaller, the lobes mora ineqnal. 



PBACELU 



1287 



■IbomeD ooplo 

Btiam,Wolia*(Italdia Migrant, C.Qkj). Attaining 
20 tt.: IvB. opposite, leathery, very ntugb lod warty. 
Chile. B.R. 31:57. 

PFATFIA (C. H. Pfatr, 1TT4-1BSS, German cfatmiBt), 
AmamHlAcea, Nine apecleaot slender perennial herbs 
from Braiil, tomenloae or vllloas, rarely glabiBle: Its. 
opposite, Beaalte or nearly so. entire: beaaa or splkei 
denHely Rd. : bncU and bractleta tranaparent; fla. uan- 
ally la solitary, long-peduncled heailH, bracteate and 
with '2 bractlelH; perianth 6-parted; staminal tube long, 
G-cut to the middle, the an Cher- bearing teetb eilial* 
at the margin: stigma discoid or head-like, entire oi 
3'lubed. 

Plaltia gnaphalioiileM (syn., Oomphrtinl gnapKoIioJ' 
del] has been slightly known to European gardens (oi 
a good many years. In 1899, Peter Henderson & Co. 
offered " Oomphrena gnaphaliaidei, or the Trailing Am. 
ar&titli."with the remark that it Is a desirable trallei 
for eoverlng embankments and rorks. thrives on poor, 
dry soil and baa vrblte fls. like small clorer blossonis. 

plant did not become estahlinhed in the American trade. 
The probability is that the plant In the trade at pres' 
ent as Oomphrena griapkailoido is Incorrectly named, 
in cftialognes the trade plant Is figured with the flower 
hendK in rlust^rs of three and on short Btalks, wbilf 
DeCandolle dencribes the heads as solitary and long- 
Btalkod. Moreover, the true plant has always been re- 
garded as a stove plant In Europe, and at best it could 

as a bardy and permanent subject. 

gnkphalioldM, Mart. (Qomphrlna gnapMalMdei, 
Vabl). Stems subahmbby below; Ivs. lanceolate, 10-la 
lineH long, 2-4 lines wide, soft, ashy gray above, woolly 
beneath: pednncles 5-7 In. long: heada globose, 6-9 
lines across : bracts anequoi, ovate, mucronate, scar- 
louv, the lower one villoas, lateral ones longer, glabrous 
at the base; stigma globose. yf_ jj, 

Ste Bhipnalit. 



genas Inclndes tbe old genera WhitlaTla, Eutoca, Mi- 
crogenetes, CoamanthDs, and several others. About 50 
species exist In North America, the regloD west of the 
Mississippi famishing by far the greater amnber. The 
flowers are mainly of a handsome blue or violet, many 



tbe best elTecta when planted thickly; 
others are more spreading and hence require consider- 
able space. In height llicy vary from only a few inches 
to seveml feet. The Bowers are borne on more or less 
recurved racBmes Chat stralKhten as the flowering pro- 
ceeds. They vary from an inch long In some species to 
leHj than a quarter of an Inch in others. In addition U> 
those described below there are many other beautiful 
species of Phacelia, annuala as well as perennials, that 
should be tn the trade. 

Generic description : Annual or perennial plants, with 
alternate simple or compound leaves, and Inflorescence 
in more or less scorplold cymes or spikes: corolla de- 
ciduous as the capsule enlarges, wiCh various shades of 
blue, purple or white; tube with or without Interval ap- 
pendages, these when present in the form of 10 vertical 
folds or projections, adnate to or free from tbe bases of 
the filaments: calyx-lobes commonly narrow, often en- 
larged upwards, especially in fruit: seed-coat" lelicn- 
lated or pitted. The plantx are hain-, nearly smooth, or 
glandular. In whole or In part. Theherhoge of some of 
the glandular-halry species has an oSenslve odor. 



irfandi/tora, fi- taoaretlfolla. 4. 

umlUi, I. vliclda. B. 

M«iileall, 10. Whltlavia, t. 

multiflora, 10, Wrancelkana, I 



, (Greek, duller; on account of tbe 
crowded flower-clusters of tbe first described speclpKl. 
Hydmpkyllrlrnr. Annual and perennial plants of tlio 
western hemisphere, chiefly North American. The 



^ Bn>e ot Irt. uiuatln cordate. 6. 
:. Bate of Ira. obMcvrtly or not 
at atl cordalt. 
D. Corolla elf ft abort the mid- 
dle. 
E. Fit. blue, wilh a purple 

or while ertiler g. TlMid* 

Ihrough G. WUtlBTlft 

DD. Comllacle/I behu! the mid- 
dle: fit. deep violet 7. PuTTl 
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BB, Foliagt pinHalifid to eompoKHd 
c. Lv*. pinHalifid, leilh tnlir 

lobti 

cc. £^i., at leatl lowest, IgraU.. 9. tUnblUt* 

ccc. Lit. tteice pinnatifid 2. i" " ' 

AA. Planli not viicid - glandular, o 

B. Foliaga tntirt, ar a fev> at th 

loictr tut. pinnalely lobtd.. 

O. Babiltrect 

CO. Babit spreading 11. dlTftrioaM 

BB. Foliage parttd to compontul. 

c. Li'K.pltinnlelyS-?-partrd 3. MiiSMt4 

cc. £ivi.piHnaUly9-17-iliBided.. 4. tMlM«tUoIU 

Forfesrlhat tb Is purely artifleial keymftj Dot be found 

to ■pply with all garden planta, whinh »re so much more 

more tecboieal eb*r&cters, derived fram Omy'a ByDop. 
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branched 

from the hue, 2-6 In. blKh, pnbeacent or infloreBcenco 
often hirsute: Iva. spatulate oblong or oblanoeolate, 
geuerslt]' obtuge, the lower rareljr wllb 1-2 aHceDdiDg 



. Sici 






„ iBraliy fewer, with retlBul 
l^ testa: coroUs-tube with 10 lamjaate appendagea In 
pairs at the base ot the stamens. 
A. Lvi. all tinple and entire, or 

nearly lo 1. homlli* 

A*. Lva. oblong or narrou'ir.piHHatelg 
toothed la compound. 
B. Calyx not ttloie-Aiipid, 

O. i^Riil viicid-pubtirrnt, glan- 
dular S 

00. Plant pubtietHt, not iiitcid, 

orkardig to :( 

BB. Calyx moreor Utt itlott-kitpid. 4 

2. SitrnoN Whiti^via. FIb. showy: seeds and ovules 
few to numerous: appendages 5, Bmall anil truncate or 
emarginate and attAcbed to the base of each Qlameot. 

A. Corolla purplt or Mhc, varying to 
lehile in oullimtion, lh« tnbt 
longer than the lobei. 

B. Lvt. ovate or deltoid 5. VbltUvU 

BB. 'Ijvi. eordalt U. oampftnnlul* 

the lobet longer than the tube. . .' T. ttnjl 

3. Sbctiom CosmaNTKUS. Ovules and seeds few to 
numerous: appendages to the corolla none. 

A. Plant vitfid 8. Tladd* 

AA. Plant tpartely hirtnle 

4. Skotion ErrofiA. Ovnlcs i 
appendages to corolla 10, vertical and salient. 

A. Plant erect 10. MnuiMil 

AA. Plant ditlutely tpreading ll.diTUie4t» 

5. SECTtON Hi<7BoaKKBTB9. Ovnles not pitted no 
tavose -reticulated, as In the previons sections, bi 
atrongly transversely corrugated. 



spikes loosely paniculate or solitarv : eorolla 
-blue, rather deeply lobed, surpassing the usually 
calyx-lobes; fllanients moderately eiaerted, gla- 
orspaiiUKly bearded above. Calif, to Wash. -TbI* 
pretty little plant seems to be unknown to the trade, but 



ItiB I 






wllln 



2. fflandnlAM, Nutt. [Euidta glondulbia. Hook.). 
Vise id -pubescent and glandular, softly if at all hirsute, 
ft-12 in. or more high : Ivs. Irregularly and Interruptedly 
2-plnnatifld, or below divided; the numerous lobes ob- 
long, small, somewhat Incised, obtuse : calyx - lobes 
oblungor spatulate: corolla about 2 lines Ions, bluish, 
purplish or white, with lobes shorter than the tube; 
stamens and 2-cleft style moderately or conspicuously 
exsprted : seeds with the tninute reticnlatloua even. 
Northwest Tex. to Ariz, nnd Mei. 

3. «mB*»t*,Hool[, Pubescent and ooromonlyclrereouB. 
hardly viscid or glandular in the least, a foot or more 
high: IvB. plnnalel>; 3-7-divided or | 



in divii 



1 oblong oi 



1731. Phacalla Whitlavia (X ^). 



oval, inclsely pinnattfld or irregularly lobed, tbe lowc 
ones mostly petlolale and the upper confluent; calyx- 
lobes linear or aomewbat spatulate ; corolla blue, 3 lines 
long, tbe lobes as long as the lube; alamens more or 

nicabes being, as it were, toothed at the junctions, Tei. 
B.M. 3453. v.. '5:154; 13:140. 

4. tanaeamitlU, Benth. Erect annual, roughlsb hir- 
sute or hispid, not glandular, or above slightly so, 1-3 ft. 
high : tvB. pinnately 9-17-divided into linear or oblong- 
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linear ODce or twice plnnatcly parted or cleft divlBlona, 
all aeasUe or Dearly ao, tba lobes moatly linear obloDg: 
■plkea Cf moseljF clustereJ, at length elongated : very 
short fniiClng pedicels aacending or erect: calfx-lobee 
linear or linear-epatulate, nol twice the length ol the 
elUpBoldol capsule; stamens and style conapicnoDsly 
exserted : aeeda with very narrow pita bounded by thick 
walls. Calif, and northward. B.U. 3T(K).— Var. ilba, 

5. WhitliTia, Qra; (Wfiiltivia gruHdifldra, Harr.). 
Fig. ITJl. About a foot high, loosely branching, hirsute 
eud glaudular: Itb. oTate or deltoid. Inclaely toothed: 
corolla with cyllndraceous ventrlcose tube usually an 



11;I0S5. G.C. 18.^;G79.-A beautiful species and much 
eultlTsted, with Sowers an Inch long and nearly as wide. 
Var. Klozliiloldei (Whitlivia gloxinio\deii,tiort.) and 
var. tlba [Whitlivia dlba, lion.) are hortlcultoral 
forma with spotted and white fla. respectively. 

6. oampmnQliriB, Gray. Lower than the last: Its. 
aobcordate or cordate, lesa deeply dentate: tube of the 
truly campanulate corolla S In. long, expanded at 
throat, barely twice the length of the iobes: appendages 

Ulie the last and almost as showy. S. Calif. B.H. 6T35. 
O.C. 11. Z0:136. F. 1883:145. Gn. 31, p. 554; 55:1206, 
— P. eampartulaia ot some is presumably this plant. 

7. Pinyi, Torr. Rather slender, 9-18 in. high: Its. 
ovate, irregularly and inclsely double -toothed or lacin- 
late, or the lowest sometimes pinnately parted; the 
np per continue longer than their petioles: corolla cleft 
beyond the middle, deep violet, S lines across; fila- 
ments bearded; ovules on earli placenta 20-30; seeds 
15-20. Calif. B.M. 6842. ti.C. II. 24:716. 

8. Ylield*. Torr. (EulAea viicida.BeoOi.). Pig. 1732. 
A foot or 2 high, branching, hirsute at base, very glan^ 
dular above; Ivs. ovate or obscurely cordate, doubly or 
Inclsely and irregularly dentate. 1-2 In. long: corolla 
deep blue, with purple or whitish center, from half to 
nearly an Inch In diam. Calif. B.R. 21:1808. B.M. 
3572. R.H. 1851:361. J.Q. 111. 29:183. 

9. HmbrUta. Micbi. (Coimdnthut fimbriAtui. Nolle). 
Weak and difTuoo, a span high, somewhat hirsute: cau- 
line IvB. 3-7-eleft or lobed or the lower lyrately divided. 
the lobes obtuse or roundiah: racemes few-dd.: pedi- 
cels fllltorm: calyx-tobes linear-oblong or Bpatutate; 
corolla white, only 3-4 lines broad, sborler than the 
stamens, IM lubes fimbriate. Alleghany Mts., V'a. to 



. . ., Torre; {Eutiea multlfOra, Dougl.). 
Plant 9-12 in. high, at length paniculate-branched, his- 
pid or roughish hirsute, usually also minutely cinere- 
is-pubescent: Ivs. mostly sessile, linear or lanceolate, 
a tew of them deeply cleft, with few or r'--'- 



r Ian 



i loh 



spikes 



spike-1 



racemes thyrsoid- paniculate, at lenfrtb eloTigat«d and 
erect: corolla bright violet or aomelimea white: ovules 
12-16: capsule shorter than the calyi; seeda oblong, 
coarsely favone- reticulated. Calif, to Wasb., and east 
to Montana and Utah. B.R. 14:1180. B.H. 3TG2 (C 
ltenMieili).—A beautiful species, and easily cult. 

11. dlTaiiolta, Gray (Butdca divaricita, Benth.). 
Ditfiisely spreading, a span high, more or less hirsute 
and pubescent: Iva. ovate or oblong, mostly longer than 
the petiole, occasionally 1-2-tonthcd or lobed at base. 
the rims curving upwards : spikes or racemes at length 
loOBe; the pedicels usually much shorter than the ca- 
lyx: aty1e2-clpft atapex: ovules 12-20 on each placenta. 
Calif. B.M. 3706. B.R. 31:1784. 

Var. WnuweUina, A. DC. Fig. 1733. Differs from 
the type only In having the Iva. Inclined to be lobed or 
1-2-loothed. It Is known to the trade as BuUica Wran- 
fffliana.F. £ M. P.M. 5: 199. 

12. OrenttlluUL, Gray. Viscid, puberulent. about 1 ft. 
high: Ivs. pinnatiUd, somewhat lyrate, the lobes short- 
oblong and entire: lis. acssile in the at length elongated 



apikea ; 
length of the 
with yellow e 
appendages: c 



corolla 



, double 



alyi, with limb 3-4 lines broad, 

i. nearly or quite destitute of Internal 

paule oval, nearly equaling the narrowly 



spatulate (barely 2 Hoes long) aepala, IS-Il-seeded; 

seeda oval, obscurely favose- reticulated between the 
transverse corrugations. Liower Calif. 

L. F. Heksbbbon. 

PBXDAAirASSA (Greek, gay qveen). AmarylU- 
dicta. Five or G apeciea of tender summer-blooming 
bulbs, with fls. that are tubular In appearance, borne In 
umbels, generally drooping and usually bright red with 
green tips. They are all found in the Andes at 7,000- 
12,000 ft., except P. CarmioH, a native of Costa Hica, 
which dUTera from all other species In having the peri- 
anth aegments much shorter than the tube. Probably 
the choicest species Is P. ehhraera, the tube of which 

ments are merely connlvent most of the distance and it 



la only for a distance of a third of an inch at the base 
that tiey are really grown together Into a tube. This 
species has 6-12 fla. in an umbel. Judging from descrip- 
tions, the showiest species should be P. Zthmanni, 
which, however, has only 3-4 fis. In an umbel and seems 
to have dropped out of cult. P, gloriiia, Hort., recom' 
mended by some American dealers, seems to be un- 
known to botanlaia. 

Generic characters : perianth subcyllndrlcal ; aeg- 
ments 6, equal, regular, spreading only at the tip: sta- 
mens inserted at or below the throat of the tube : ovary 
3-celled: ovules many, superposed; capaule globose, 
loculicidally 3-va1ved; seeda many, small, black. The 
Ivs. are petioled, oblong or lanceolate, produced after 
the fls. according to Baker, but this point Is doubttnl 
for all species. Baker, Amarrllidev, 
A. fit. chhngrtd. 

clllori«T». Herb. Bulb globose, 2-3 in. thick: Iva. 
produced after the fis. : blade 8-12 In. long, 2-3 In. wide: 
petiole K ft. long, according to Baker: fls. scarlet, tipped 
green. Andes of Ecuador, to 12,000 ft. B.R. 31:17 
(petiole 1-3 in. long). 

aA. Fli. chieft]/ grttn. 

TirldltUra, Baker. Bulb ovoid, IK In. thick: leaf 
solitary; blade H-2 in. broad; petiole short: fia. about 
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4 in an umbeli green towardB the tip, without any red, 
passing into whitish towards the base. Andes of Ecua- 
dor.— Possibly a mere color variety of P. ehloraera, 

W. M. 

FHArU'8 (Greek, dark; referring to the color of the 
fls.). Orehiddcea. Often spelled PAajux. Very large 
terrestrial orchids with ample foliage and tall clustered 
stems terminating in racemes of showy fls. : sepals and 
petals similar, spreading or half -spreading; labellum 
large, with the lateral lobes enclosing the column, 
usually gibbous or spurred behind; column slender; 
pollinia 8. Distinguished from Calanthe by the free 
labellum; from Thunia by the leafless, bracted scape 
which does not terminate the leafy axis. Natives of 
tropical Asia, Africa, Australia, China, Japan, and the 
South Sea Islands. Hkinrich Hasselbrino. 

Phaius is a genus of terrestrial orchids, few species 
of which are commercially valuable, though they are all 
interesting and worthy of culture in general orchid 
collections. The Phaius grandifolius group comprises, 
besides the type, several well-marked species and varie- 
ties such as P, Walliehii, P, maculatua, etc., all large- 
growing sorts of easy culture. These grow best in a 
moist situation at a temperature of 55° to 60° F. at night, 
with an advance of 10° by day, during winter months, and 
a moist, shady location with an active atmosphere during 
summer, allowing a good supply of water whenever the 
compost is getting dry, especially during the growing 
season. Good potting material consists of equal parts of 
chopped sod, sphagnum and well-rotted cow manure or 
leaf-mold. One-third of the pot space should be devoted 
to drainage, covered with sphagnum or rough material 
to keep it free and open, and the plant should be kept a 
little below the rim of the pot to allow space for water. 
They gfrow very well at the cool end of the Cattleya 
department. 

P. tuberculo8U8, P. ffumhlotii, P. Mithntensia and 
kindred species, with their hybrids, need a very moist, 
active atmosphere and a trifle more heat than is 
required for the last group. They grow well in open, 




1734. Outline of Phaius WTalUchii (X nearly K). 
To show botanical stmcture. 

well-drained pots or baskets, in rough material com- 
posed of equal parts peat fiber, rough decaying leaves 
and sphagnum, chopped and mixed well together with a 
few nodules of charcoal. They enjoy a liberal supply 
of water at the roots at all seasons and should never be 
allowed to remain long dry. In bright weather syring- 
ins: over the foliage will be found beneficial and assiHts 
in keeping down red spider and thrips. Stock is in- 



creased by dividing the plants between the pseudobulba. 
After potting, give them an extra amount of water, 
atmospheric moisture and heat nntil they start new 
action. See also Thunia, j^^ ^^ Grit 

A. Fls. yellow to brown. 

maeolAtiiB, Lindl. Pseudobulbs ovate, 2 in. high: Ivs. 
3-4, broadly lanceolate, plicate, l>^-2 ft. long, varie- 
gated with numerous yellowish spots : flower-stems 
about 2 ft. high, bearing a raceme of 10-15 yellow fls. 
each 2-<3 in. in diam. ; sepals and petals half spreading, 
oblong, obtuse; labellum erect, with the apex recurved, 
streaked with orange, wavy and crefiate, sides convolute 
over the column, and the base prolonged into a spur 
half as long as the ovary. Spring. Northern India and 
Japan. B.M. 2719 (as ^;«^fa FTood/ordit); 3960. L.B.C. 
19:1803. 

W411ichii, Lindl. (P. bleolor, Lindl. P. granditdUus, 
Lindl., not Lour. P. grandifldruSf Reichb. f.). Fig. 
1734. Tall: Ivs. broadly elliptic-lanceolate, 3-4 ft. long: 
flower-stems erect, 3-5 ft. high, clothed with scales: fls. 
4 in. across, varying in color from chocolate-brown to 
primrose-yellow; sepals and petals spreading, lanceo- 
late, long-acuminate; labellum with an ample elongate 
tube; limb oblong, acute or acuminate, recurved, margin 
crisp: spur slender, incurved. The labellum is less 
variable in color than the sepals and petals. The base 
of the tube is yellow, dull reddish beyond, with the 
throat purple with yellow or red edges on the disk; 
apex white. Feb.-May. Trop. India, northward to the 
lower Himalaya. B.M. 4078; 7023. P.M. 6:193.-P. 
Bltmiei, Lindl., is a form that cannot be distinguished 
by any botanical character. Ceylon. B.M. 6032. 

grandifdIiiiB, Lour. {Bletia TdnkerviUicr, R. Br.). 
One of the oldest orchids in cultivation. It has smaller 
fls. than P. Wallichiif with less acuminate sepals and 
petals and a shorter obtuse lip and spur: sepals and 
petals reddish brown, but variable, white on the out- 
side; labellum white at the apex, throat and disk yel- 
low, sides crimson. China, Australia. B.M. 1924. F.S. 
7:738. L.B.C. 1:20. G.C. 1872:733; II. 18:565; III. 
3:112. On. 3, pp. 183, 221. A.G. 20:279. 

AA. Fls. white to rose-color, 

Humbldtli, Reichb. f. Pseudobulbs, Ivs. and habit 
like P. grandifolius but smaller: flower-stem 18-20 in. 
high, erect : fls. white and rose-colored, tinged and 
streaked with darker red; sepals oblong-acute; petals 
twice as wide; labellum spurless, lateral lobes striped 
with brown on a whitish ground, middle lobe light pur- 
ple, with a yellow callus. Spring. Madagascar. R.H. 
1891:204. G.C. IL 26:173. A.G. 12:161. A.F. 6:609. 

tabercnldsus, Blume. Rhisome thick: pseudobulbs 
small, bearing several lanceolate Ivs. 6-9 in. long: fls. 
2-3 in. across, in erect spikes; sepals and petals ovate- 
oblong, white; lateral lobes of the labellum recurved, 
yellow, almost covered with brownish crimson spots, 
margin crenately lobed ; middle lobe bifid, white, 
spotted with purple, having 3 thick, yellow keels; mar- 

§in crisp and crenate. Feb. Madagascar. B.M. 7307. 
;.B. 18:145. G.C. IL 15:341; 18:565; 21:520; IIL 
13:237.— Difficult to grow, requiring a higher temp, than 
the other species. 

Mishm^nsis, Reichb. f. Stem 2-3 ft. high, leafy 
above: Ivs. 6^10 in. long, elliptic-lanceolate, plicate: 
scape from the axils of the lower Ivs., together with the 
loose raceme about 2 ft. long: fls. 2 in. across, pale or 
dark rose-colored ; sepals linear-oblong, acuminate; 
petals narrower; labellum with rounded side lobes and 
a subquadrate, spotted middle lobe, which is somewhat 
3-parted; spur slender, vellow. Himalaya Mts. B.M. 
7479. 

P. Aahvforthidnus, Sander. A utarden hybrid (P. Mannii X 
P. maeulattis). Fls. large; sepals and petals clear old cold; 
labellnm larse. of the same color, with many radiatliig choco- 
late lines, outer surface clear yellow. G.M. 40:551. 

Heinrich Hasselbrino. 
FHAJVS. See Phaius ^ above. 

PHALJBN6P8I8 (Greek, moth-like; suggested by 
the large white fls. of some species). Orehiddcetv. 
This genus, called by Lindley "the grandest of all 
orchids," contains some of the most magnificent species 



PHAIi£NOPSI3 

to be found in the orchid family. The plants are Datives 
of the hot regjons of India and tbe Ualay Archipelago, 
growing on trunks of trees aad sides of rocks under 
conditions of high lempersturo and great moisture. 
The flowers are remarkably beautiful In form and color. 
Those of the larger species are Ixime In graceful 
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exclude Indirect solar influence, as plants 
overabundant shade, beat and moigture mnKe weaa 
tissue and a thin cuticle Incapable of withstanding 
extremes in temperature and humidity to which they 
are snbjecled more or less during tbe winter months. 
Such careless treatment Invariably results In either wet 
or dry spot, and tbe plaots, having no pseudobulbs, are 



e commencement of their 

kson in Feb. or Mar. , but they do not require 

space at any time. Chopped live coarse 

nakes tbe best compost; this should be lib. 

spersed with rough pieces of charcoal, to 

h the routs cling freely. Tbe compost 

Id be worked in Ormly about the root* to 

ithepiantsteady. Durlngthe restingperlod 

water when the compost is becoming dry. 

Dg the growing season water freelyand give 

ecaaionol overhead syringing. When the 

plants are flowering profusely weak bquid 

cow or sbccp manure may be given once 

a week with good effect. 

There is no special means of propa- 
gation; yoang plants are often produced 
on the flower-scapes, and the old flower- 
 scapes If bent down on the wet sphag- 
' num can sometimes be induced to send 
( np young plants. B. M. Oanr. 



Aphrodite, il. 



Lo<rU. S. 
Parish li.'l4 



1735. Phaldwpala ai 






drooping panicles, on which they nsnally all face in one 
direction. 

The plants are of monopodial growth, having short 
stems which increase slowly in length; Ivs. few, thick, 
leathery, often mottled; infloresrence a mcume or 

Kanlcio, large, or not longer than the Ivs.; sepals spread- 
ig, the lateral ones more or less united with tbe base 
of the oolnmn; petals about as large as tbe sepals or 
very much broader; lahellum variously shaped but 
united with the base of tbe column. Abont 40 species. 

HXIHBICH HaSSBLBRIKO. 

Tbe species of Phalnnopsis are all truly epiphytal, 
and are found growing In their native habitats op rocks 
and trees at very low altitudes or at sea-level in moist 
but often exposed situations where the rains during 



tbe 









be temperature rfglnters TC-TS" F. during tbe night 
ind as high as W-S.l" P. during the day. They are 
>rlncipslly natives of the Philippine Islands, eastern 
ndia. Malaya, Sumatra, Java and Borneo, many of 
'idual speciea growing over a wide range of 



th. 

With but few exceptions, they grow best in the warm 
portion of tbe East Indian house where a temp, of 
«l''-70= F. at night and about Ta" F. during the day, or 
85° with solar heat, can be maintained through the 
winter months. Tbe summer temp, may range about 
TO" P. at night and 80= or 85" by day. Air should be 
admitted in greater or less degree at all limes to keep 



a, but d 






xcept in December ani 
I snfficiently heavy t 



Hum with apical appen- 
7«).- roitfllum thoH. 
^. ^pical a ppendages 

D. Middle' labu very nar- 

DD. Middit'lobe'irti'wti'- 

Ihaped 3.ApbiadIta 

cc. .Spiral appendage' short, 
hom-lihe. 

DP. Lvi, mollled, at leai 
when jroHnff. 

E. Fl». while 

KE. Fh. roee-purple 

BB. Labellum vithout apieal 
appendagei; tvsleltuiH 

long 6. LOVli 

lA. Petuh ttarerly or not at alt 
broader tk<iH the tepalt. 
B. Claa of the labttliim «-ilh 
horn -like appendagtt be- 

lomthe lateral tobei T. Eamenldft 

BB. ClaK Of the labellum icilhotti 
appendagei. 
C. Apex of the labellum 

notched 8. Bmethyitlsa 

cc. Apex of the labellum en- 

D. Xaehie eompreiied : 
bmeti fleihy. 
B. Middle lobe of the 
labellnm fleehy. 

rOHHdtd 9. Tlola«»« 

H. Middle lobe of the 
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BacMi ttrele. 

:. Labellum laterally 

tooipTttitd, tUihy.ll. 
:. Zabellum tipandid. 
r. Middltlobcdtnttlg 



rr. Middle lobe plIoit.l3. Lt 
Trr. Middltlobeimooth, 

o. iMlKllum ereittd.-U. PMilhU 
OO. LabeHum not 
crttUd, but pro- 
rided vitk a 
fUtkg mlliu 15. nut 

1. mmlbilli, Blame, not LlndI.(i'.0roH<fi»»ra,LiDdl.). 
Fig. lTi6. Lva. long, pale Kreeo: fls. vnrlBble In slie, 
BoiuetimeB neu-lf G In. ocroHH, pure while with eUine of 
deep yellow and a few purple spots on the labelluis nod 
on the column; dorsal sepals OTSte to obiong, lateral 
Bepal lanceolate; petals rauDded-fan-»haped; lateral lobes 
of the labeltum obliquely cuneate, incurved, middle lobe 
very narroiT with yellow clrrbi. Autumn. Malay Arch. 
B.M. S1S4. a.C. lB48:3g; II. 26:213. On. 19, p. 305 ; 
S4, p. 660 ; 31, pp. 5IG, 517. R. H. I860, pp, 2.18, 23il ; 
1897. p. 151. A.Q. 16;g71.-V»r. M,tna„ RoKe {P. eran- 
difldra, var, oiirea, Warner). Front half of the lateral 
lubes of the labellum and the entire middle lobe stained 
deep yellow. Borneo. P. HAirlsttM, Bolfe, is a garden 
hybrid between P. amabili» and P. violacea. Fig. 1736. 
FIs. intermediate between the parents, 4 S In. across; 
sepals and petals pale yellowish white, suffused and 
dotted with amethyst-purple toward the base; labellum 

G.C. III. 2:9. On. 38:766. 



PHALiKOPSIS 

the baae o( the sepals sjid petals, and a few spots at the 
base of the lateral sepals. — gcarrely distinct from the 
fallowing, but distinct from the type. 

Var. lenoordiMi^ RoKe [P. IrueorrkMa, Relchb. (.). 
Lva. blotched with gray in irregular bands: sepals and 
petala flushed with rose, the former yellowish outside: 
callus yeUow, spotted with purple. Fhliipplnea. K.M. 



Var. Budeiikn*, Holfe (P. Sandtriina, SHcbb. f.(, 
FIs, suffused with rose; iabellum variegated with brown, 
purple, and yellow. Island of Mindanao. On. 24:407; 
67, p. +4. 

Var. kIoiUm (P. gloHdta, Relchb. f.). FIs. while, 
with a rose -colored spot on the labellum. Qn. 35:697. 

3. Inteimtdl^ Lindl. A natural hybrid between P. 
Aphrodite and P. rot/a. Resembles P. Aplirodilf in 
habit but the fls. are emaller. Sepals oblong, acute, 
white; petals rhomboid, much larger, white with few 
rose spots at the base; labellum small, lateral lobes 
erect, rose-purple spotted with crimson, middle lobe 
rich crimson, terminating In 2 short horns. Philippines. 
— The same type has been artlflolally produced by 

Var. Pert«l, Beichb. f. (P. PMtrt, Hort.). FIs. larne. 
stained with rose-purple: Ivs. about I ft. long, deep 
(rreen. G.C. II. 6:36B, 371. P.M. 1875:162. J.H. III. 
30:179. Gn. 21:326. U.M. 38:111. 

4. BtnutUum, Reichb, f . Lvs. elliptic-oblong, cbtnse, 
about 1 ft. long, mottled when young, becoming dull 
green above and reddish below; panicle large, branched, 
drooping: fls. 2 in. across; sepals elilplic, obtuse, white 
or greenish white, the lateral OQes speckled with red; 

petals rounded but obscurely quadrangular, 
white with few purple dots at base; labellum 
golden yellow or orange spotted with crinison. 
white at the tip, latcnkl lobes obliiiDely obo- 
vate, obtuse, with a pair of cuneate csUi be- 
tween tbem; middle lobe orbicular, ending in 
2 white cirrbi. Jan., Feb. Philippines. B.M. 
6632. I.H. 31:540. F. 1882:49. On. 22:348; 
45, p. 426. G.C. II. 16:753; III. 4:389. J.H. 
111.34:157. P.E.11:393.-Very near P. Sel.iI- 
leruma, but very different in color. Var. 
punotmtiulma, Hort., has the sepals and petals 
profusely spotted with purplish red. 

6. BohiUsTlbu, Kelchb. f. Pig. 1737. Lrs. 
6-18 in. long, oblong, dark green and mottled 
with gray above, purple below: panicle droop- 
ing, flat, OS much as 3 ft. long and nearly as 
broad, bearing often over 100 fls. each 2S-3 In. 
across: dorsal sepals obovate, acute, the lateral 
ones ovate, rich rose-lilac; petals targe, rhom- 
boid, colored like the sepals; labellum colored 
< rest of the flower or paler and often spotted with 
I brown and having a yellow callus; lateral lobes 
d'oblong, with 2 qaodrangular oalll between 
n Id die lobe oval, ending in two divergent boms, 
larch. Philippines. B.M. G&30. F.S. la:16G9. 
:348; 36:66; 43, p. 164. S.H. 2, p. 47. On. 3 



1736. 



HantetOc (X K>- See N 



2. Aphmdlt*. Relchb. f. (P. amdbitit, Llndl., not 
Bltune). Lvs. elliptic-lanceolate, 1 ft. or mure in 
length, dark green, obliquely retnse: fls, 3 in. in dlun,, 
pure white, with the labellum streaked and spotted with 
yellow and red; sepals elliptic - ovale ; petals large, 
rhomboid ; lateral lobes oblong. mid<11e lobe trowel- 
shaped, with white cirrhl. Pis. at various seasons, but 
most freely during Buinmer^ PhlllpplneB. B.M. 4297. 



P.M. 7: 



_ R. 24:34. P.M. 7:49. P. S. 1:40. G.C. 
11.26:213. Gn.31,p.27:i; 3."), p. 362; 38, p. 157; 48, p. 484. 
R.H. 1897, p. 160. A.F. 6:89. 

Var, Daytnk, Hort. (P. amabilii, var. Oayina ,SorL), 
has regular flowers with the lower sepals minutely dotted 
with crimson, the labellum also being heavily marked 
with bright crimson. A.G. 21:457. 

Var. eitU, Rolfe (P. tdita. Relchb. f.). Lva. thinly 
■potted; fls. like the type, with a rosy tint especially at 



i:396. A.O. 14:65. O. P. 4:390. A.P. 11:1081. 

6. Ldwil. Reichb. f. Lvs. 4-5. oblong, fleshy, deep 

green, tinged with purple; panicle slender, 6-'20-fld.: 
fls. 1"^ in. in diam., while flushed with purple; dorsal 
sepals broadly ovate, lateral sepals oblong; petals fan- 
shaped, with a rounded spez; labellum violet -purple, 
lateral lobes small, refieied, middle lobe oblong; rostel- 
lam very long-beaked. Fls. during summer months. 
Moulmeinflndia). B.M.6351. F.S. 1B:1B10. On. 9:14. 
O.C. 111.2:745. 

7. Esmerilds, Relchb. f. (P. otiffunlfwn, Relchb. f.). 
Lvs. oblong, acute, 4r-8 In. long, gray-green with few 
dull purple spoLi: raceme erect, 6-10-fld., 6-18 In. high: 
fls. about 1 In. in dIam., dark or pale purple to white 
with red streaks; lateral sepals ovate, dorsal sepals 
obovate ; petals obovate ; labellum clawed. 3 lobed. 
lateral lobes ovate to rotund, erect, yellowish; middle 
lobe broad, obtuse, deep purple; claw with a slender 
appendnee on each side. Cochin China, etc. B.M. 7196. 
F.M. 1879:358. R.H. 1877, p. 107. 
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m ametbyst Ubellum; lepftls cuDeMe-oblong, ob- 
tase; petslfl BQbequaJ or s little Bmaller; lateral 
loben of tlie labellum nuneate; middle lobe oboTUte, 
notched. Malay. Q.U. 18T0;1731. 

8, tIoUmmI, Tellsm & Binn, Lvb. oblong. 8-12 
In. long-, light shlDiDg green : flower-ataiks not 
loniter than tbe IvB.; &a. (ew, atn.acrosa; aepals 
and petals broadly lanceolate, yellowlnh white, 
cbaDgintt to rose-violet toward cbe base; middle 
lobe of the lahelldin Beahy, deep purple, with a yel- 
low callusi aide lobes small, erect, purple and 
orange. Hay-Oct. Sumatra. F. M. 1879:342. 6. 
C. II. 1S:H5.-Plant of dwarf habit. The Bs. re- 
main OD the plant a loog time. 

10. Conm-ttrrl, Btume A Relchb. (. Lva. about 
9 Id. long, leathery, oblong: flower-stem about as 
long aa tbe Ivi., erect, clavate, bearing 6-12 fla, ; 
fls. yellowish green, barred with reddish brown ; 
sepaia and petAls fleshy, lanceolaCei the latter small- 
er; labeltum whitish, lateral lobes erect on the 
Irregular, Seahy, eicavaled elaw, middle lobe cres- 
ceut-shaped, aplculate. Summer. Trap. Asia. Java 
and Sumatra. B,H. 5570 {*» Pol^chiht Cormi-ctrvi). 

11. IPmUu, Relchb. f. Lts. oblong: Bs. stellate, 
In racemes or panicles, white, blotched with rose- 
madder; aepala obloDg; pelalx narrawer; labellnm 

 fleaby, purple and white middle lobe ending Id a 
hairy cushion. AndamaD Islands (Bay of Bengal). 
G.C. II. 18:745; 26:277. 

12. InmatTinK, Eorlh. ft Reichb. t. Lvs. pointed, 
about 6 In. long: Inflorescence about as long as the 
Its., 6-10-ad.: sepata oblong, pointed, 1 in. or more 
In length: petals more cuneale; all yellowish while 
barred, with bands of reddish brown ; labellum 
abort, clawed; lateral lohes erect, meeting and each 
having a short curved tooth pointing bMkwards ; 
middle lobe ohlong, fleshy, white, streaked with 
violet, very hairy in front. Sumatra and Borneo. B.H. 
5527. F.S. 16:1644. O.C. 1BG5:50T. 

13. Lnddemanniina, Relchb. f. A Small plant, with 
thick, oblong fleshy lvs. 6-8 In. long: InBorescence 
about aa long as the Iva., with few handsome Ss. near 
the top: Bs. 2-3 in. across; sepals and petals oblong- 
acute, white, marked with transverse bars, those at the 
base being amethyst, while the upper ones are brown; 
labpllum deep violet, with yellow blotches on the side 
lobes; middle lobe oblong; side lobes erect, ligulate, 
deeply 2-toothed. Feb., March. Philippines. B.Ml S523. 
F.S. 16:1636. R.H. 1872:390. F. ie65:257.-Tbe old 
flower-sterna of this plant produce young plants by 
which the species may be easily increased. 

Var, oehftMa, Relchb. f. A form with yellowish fla. 
and ochre-colored bars. H.H. 1872:390. 

14. MrlAU. Relchb. t. Dwarf: lvs. oblong-laneeo- 
late, acute, 2-4 In. long : fls. In B-lD-fld. racemes 
scarcely longer than the lvs,, crowded; dorsal sepals 
oblong, lateral broadly ovate, white ; petals obovate- 
spatulate, white; lateral lobes of the labellum small, 
horn-like, yellow, with purple spots, middle lobe braadly 
triangular, red-pnrple, often white on the disk; crest 
semilunar, broken up into subulate filaments in front; 
the disk haa a peculiar appendage ending in 4 long 
subulate fllamenta. Burma aod Moulmeln. B.M. 5815. 

15. rttM, lilndl. Lvi. oblong, dark green, obllqnely 
reluae: scape about a ft. long, nodding, dark purple, 
bearlDg 12-14 fls, : sepals and petals ovate, obtuse, 
white, tinged with pink in t! 
colored, scarcely longer than 
small, lnnat«. middle lobe ovate. Philippine 
5212. F.S. 16:1645. Q.C. 1848:671. 

P.LUttrli. Advertised. bat I 
(. Plant of the habit of P. viol _ 

base; petal* hie tbe lateral sepili or bsrred with pnride: la- 
bellum short, dawad, tnaare, white and rellow. Usla;. 

Heinricr HahselBKIHO. 
FHALAirSnni LUitttnim. See Paradiiea Liti- 



: labellan 



-P. TilmHni. Relchb. 



i). See No. 5. 

PHALABIS <oId Qreek name used by Dloscorides, 

Srobably from phaiot, shining; In allusion to the shln- 
igaeed). Oramlnfa. Ten species, mostly of southern 
Europe, one native throughout the northern part of 
North America, a variety of which Is the Ribbon Grass. 
P. Canarientit. Canary Grass, which is cultivated In 
Eurape tor bird-food or sometimes as a cereal, is occa- 
slonallj' found In this country along roadsides. This 
annual species, on account of its variegated ovate 
spikes, is worthy of cultivation aa an ornamental grass. 
Spikelett I-fld., collected in heads or spike-like panlclea. 
Empty glumes 4, but the second and third minute. 
Outer glumes boat-shaped, awnless. 

arnadlnieM, Linn. Reed Cinabi- Grabs. A tall per- 
ennial {3-e ft. ) with flat a in. wide lvs. and an elongated 
■pike-like panicle (open In anthe sis) of whitish spikelets, 
native through nortbem America In wet ground, where 
It Is an Important forage grass. Recommended for 
planting In parks and grounds along the banka of 
streams or artificial ponda. A very striking native 
grass. 

Var. TUlesiU (vor. pMa). Ribbon Grass. Gab- 
deneb'b Gabtebb. FIg.lT3B. Lvs, longilndinallystriped 
with white. Commonly cult, tor ornament and some- 
times run wild about old places. 

PHALOC&IXIS (Greek words referring to tbe delicacy 
of tbe cone formed by the crests). Iridiceir. Referred 
by Baker to Cypella. Tbe plant offered as P. pliimbta. 
Herb., by Dutch bulb-growers la Gyptlla plttmbek, 
Llndl., a South Braillian species differing from those 
described at p. 429 as follows; corm large: lvs. lanceo- 
late: stem stout, 2-4 ft. long: fls. dull lilac; outer seg- 
ments l>4-2 in. long; inner with a small obovale blade 
and long claw; sty I e-h ranches 2-fld, each fork with 1 
erect and 2 spreading spurs. B.M. 3710 (fls. chiefly 
lilac). F.S. 4:395 (chiefly light blue). F.S. 14:1466 
[flort tiriato, veined and Bushed with rick purple 
shades on a white ground). 

rSkaXmn. See Ipomira. 
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. light pnrple to yellowitb, T^ry litgnnt, the luga keel 
coiled like a. snail shell. Tropics, probably ot the Old 
World. B.R. i-.-m. V. 2, p. »70.-NftturanE«l Id puis 
of California, where it grows 20 or more feet biftb, lome- 
tlmes becoming a Duieauce. It Is an Dldfasbiooed 
glaaabouse plant In cold climatea, but is now rsrely 
Been. It is sometimes planleil out in summer. 

2. adMlillUini, Meyer (P. amanut, Soland. P. Tnx- 
JtMnfJI, HBE. P. cirrhiitii, UBK.l. Koliage Dupb 
like that of the last, the Kts. oval* and somevhat aeule: 



l^teh 

mp. miieh ODtlened or Dearly cyUodrlP, red and 
D tiie Scarlet KuDoer, vhlte in the many otlicr 
forma. South AmeHcan or Mexican, but now widErly 
Bpread.-The Scarlet Hunner form Is popular as an orna- 

beln^ knovD as Flowering Bean or Fainted Ljidy. The 
Dutch Case-Koife is a regetable -garden plant, grown (or 
1. . 1 >. ... ..|^ forms of the plant i '- '-' 



black i 



' PHASSOLTTS (ancient Latin 



moHtly tnlniug herbs. 



lillary peduncles b 
inrplish papiti; 



ostly pinnate ly 3-toliolat. 



redoi 






newhat altered, 
lal or pereuDlal 
n womly at the 

yellow! 



impressed (llal-slded) sereral to many-seeded 2-TalTed 
puds. Many species have been described, all of warm 
rountrics, but there are probably not more than 100 
kinds that can be clearly separated as species. Oom 
its allied genera, Phaxcolua is separated by minute 
characters of calyx, style and keel. In Phoseolus the style 

or lateral rather than capitate on the end of the style; 
..._ .._., i_ __.i_j ._._ ^ apiral body, including thu 10 



lelpbou 



, swmeiis(ln9 
aaeoll are tropical 



1)- 



lubjecti 



ofro 



warm -country plants. 



bytl 



! Meil< 



n for food 



try. Melde'sPerennial and Irvine'oHybrid bean 
are apparenlty whIte-Qd. forms. The color of Sower an 
seed seems alwaya to be associated in this species. . 
dwarf or "bu«h" form, probably of P. mvltifiomi . wa 
introduced a few years ago as Barteldes' Dwarf Lim 
(see Bull. ST.Comell Eip.su.). Pig. 1T40. Itlsnotui 
likely that mare 
than one specier 



forms being Im- 
perfectly under- 



_. „ ,..u;e after all 

s past. One of them, P. Oaracalla. la 
I as a greenhouse climber, but in Cali- 
and other warm parts it thrives In tbe open and 
hedges and trees, oft«n smothering them. The 
I is set forth under Kran, but the species are 

a, ficia, Figna. 

otius. 5. gimfnpeTinit4.S. obttmgut^ S. 



(labor, 8. 

a. Pertnnial tall-tieining speriii, with largt, fragrai 

ahoiri/ fli., and nearly or quite glabroiii In, 

I. Caraeilla, Linn. Caracol. Snail-Fixiwer. Con 

Bc-HEw-P[,c)WEB. LBttfletsbroadlyrbombic-ovale, point 

or acuminate: Hs. large and fleshy, in axillary racemi 
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4. Titbnu, Beutb. Hetcalpi Bean. Root Teiy large, 

■atd sometimes to weiflh 3U lbs., ninnioK Jeep into tbe 

ground ; stem traliin^, ronfthlBh : Kts. rhombic to oblong, 

moatlj obtuse and often retuse, rough on both aides: Ba. 

in iooee, interrupted racemei, 

ratliersmall. pnrple: pod flat, 

short, broadlf obloDK. aonie- 

wliat eurred. Tei,. west and 
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-{XK) 




■oath. — Lalely recommended aa a (orage plant in the 
dry regions of tbe Southwest. The IvB. are Chielt and 
heavy and Weil adapted to dry, hot ciimates. Stems 
grow 8-10 ft. or more long. 

AAA. Annual {at leatt in tht If.), eillter tvlHing or 

"ftunA," Ihe lv>. motllff pHbtittnl, cull, for food, 

— Oardtn beant of variout kttida. 

B. Poduiuatly H in. or hti broad: umail]/ not climbing, 

5. MOnltilAlltw, Jacii. Moth Bkan. A dilTuae, bushy 

or somewhat trailing plant with loosely brown hairy 



IMS. Handenoa Dwait Liim 



slender stems, growing 1- 



1-2 ft, tall: Itta. mostly o 
D rhombic-orate, 2-3-IoImh1 at tbe apex for one-foi 
to one-half their ieogtb, the lobea narrow and ubti 



Hiipulea small, narrow and pointed: fls, very small, yel- 
lowlnh, in heads on the ends of hairy axillary pedUDcles: 
pod becotning 2 In. long, nearly cylindrical, glabrous. 
India, where It Ib cult, for human food and for forage, 
but only rarely seen in collections In this eonutry. It is 
said to be able to withstand much dry weather. 

6. IfAnKa. Linn. Qbaw. Erector 
nearly so, 1-2 ft., Btout,with the fur- 
rowed stems densely clothed wllb 
long brown hairsr tva. large and 
long-Elalked : Ifts. very broadly 
ovate or nearly rhomtio Id -orbicular, 
usually entire, thin, ahort-acnle; 
stlpuiea large, ovate : fls. rather 
small, yellowish, in a capitate clus- 
ter of 5 or S on the end of the 
stout hairy peduncle; pod 3 ' 
lens long, nearly cylindrical, i 



S.Asia 


where it is everywheri 


tivated 


for human food.- B 


seen in 


this country. In ha 




at leaembles the Soy 


(Glycine). The slender pc 


hairy » 


flrst, but the hair. a> 


clduous 


It is very variable. . 


botanis 


s it has received 1 



Var. glibm, Roxbs. Lvs. 

brous. — A domestic form. T 
probably the Adauki beu 
Ueorgeflon, Bull. 32, Kane. 
Sta., where It la praised fo 
high quality of the beau. H 
scrlbeH 2 forms, the Whtte-p< 
and Black-podded Adsoki, 
with email red or brownish 
with tmncaled ends and a 
narrow scar. Pods 3-5 in. 

Var, radlfctni. Hook. f. 
(P.rodidftia.Linn.). Steins 
twining, all parts densely 

BB. Pad vtuaUii H in. or 
tiutre broad: ptattlt tial- 
urally climbing, b"l 
giving rite to "buth" 

C. Bennt tnrgs and hith- 

atly flat. 
7. Imilitni, Linn. ' Snva 
or Civrr Bkan. Pigs. 1741- 
4. Small and slender, nsn- 
aiiy not climbing very high : 
ifls. thin, flhort and htnad, 
ovate* po'Titcd (except in 
special forms, as the Willow 
leaf): fls. of medium alie, 
white or whitish, in axUlary ' 
racpmes : pods small and 
papery, 2-3 in. long, much •' 
curved on the back and pro- 
vided with a long tip, i 
ting 0] 



I ripe and the L*»f. 



: miJ- 






small and flat, wbit 

or mottled. Trop. ^ ._„,„„, „„. ... „._.. 

nens and prolificacy. It gives rise to dwarf or bush 
forma, as tbe Dwarf Carolina, Henderson Bush Lima 
(Pig. 17J:I|. Common in American gardens. 

Var. mMnoirpU, Benth. {P. inamtrnui, Linn. P. 
lAtniniit, taccharilvt, (irc<HdHI, laliiUiqni,*, Uae- 
fadyen. P. p«b/rulus, HBK. P. XuariiH, Zucc). 
l.tUA Bean. Figs. 1742, 1744. Distin^labed from the 
SievaH by tail, rohunt gn)wth and late ripening: Ifts. 
laree and thick, ovate -lanceolate: poda fewer to the ra- 
ceme, otraight or nearly so, without a prominent tip. 
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not readily Bpliltlng U maliurlt; : beans very larce. 
white, red. black or «peckled. South Amer.-Widely 
irr»wQ in the tropics, and one of the richest of beans. 
Uorellable In the northern states because ol the short, 
cool gaasons. There are two farms in cult, tn the U. S. : 
Flat- or Large-seeded Limaa, with seeds very flat and 



1T«S. licai ol Pbaaeolus vulsaria. 

veiny and more or less Itmate In shape, and very broad 
flat pods, with a distinct bat not prominent pod, and 
brood-ovate Ifts.: Potato Limas, with smalEer tumid 
seeds, shorter and thicker pods, with a very Hhort point, 
and lonK-ovatc, tapKrliiR Itts., with anKulsr base. In 
both these groups there are dwarf or bush forms, -Bur- 
pee Dwarf Lima in the former, and Kumerle Dwarf 
Lima In the latter. The Lima Bean Is perennial In the 

cc. Beam relaliveig imall, oblong and nearly cylin- 

8. TOlK&rlf, Linn. CouwoN Biak. Kidvit Biah of 

the English. Haricot of the French. Figs. 1T4S-T. 
Slender, ttftnlng. more or less pubescent: ifts. rhombic- 
ovate or ovate, acuminate : pednncles shorter than the 
petlotcH, few-Sd. at or neai the apei: ds. small, white, 






' blue 



purple : 



1, provided with a etralght or curved tip. Now 
believed to be tropical American.— Here belong all tbe 
common garden |>ole beann, aside from the Lima types. 
IncludinR the Polo Cranborry (Pig- IMT), and so^alled 
Horticultural Lima. Runs Into very many forms. 

Var. nknni {P. tiinus, Linn.). Bush Bean. A do- 
mcitlcBled race, differing only in its dwarf or "bush" 
habit, it ia now the more popular type, particularly in 
America, since It requires no labor In providing poles 
or other support. This includes all the common gar- 
den and field beans. 



17«. Umc-poddcd 



la of Phaaeolua vultmil'. 



For a history of garden or kidney beans, see Geor( 
von Martens, -Die Oartenbohnen." ISIiS. He makes 
speciHc types and many subtypcK or bocanlcal varletien 
Ilia species are: P. fnlsarit, Savi. Pod stralghtlsh am 
subtorulose, long-mucronate; seeds womewhat com 
pressed, oblong-renlfonn. P. (omprft/ui, Martent 
Climbing; poils compressed and broad, sbort-mueronale 
seeils strongly compressed, oblong-rentform. F. flotin 
iprTmim, Ssvl. CUnihlng; piHl subincurved, tomlos 
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irre^nilarly angular- truncate. P. earinalft. Martens. 
Climbing: pod falcate and mgoiie; seeds teretlsb, eloii- 

Sited, somewhat truncate -carln ate. P. oblanifiii, Savi. 
narf, erect: pod subcyllndrlcal, stndghtlsh, long- 
mueronste; seeds subrenlform-cylindric, twice longer 
than broad. P. tlliplicuii. Martens. Low. erect or 
somewhat climbing: pod straightish, more or less 
lorulose; seeds small, tomld-elliptic. P. spAm-imi, 
Martens. Nearly erect, or climbing: pod stralghtish 
and constricted; seeds large and subglobose. 

L. H. B. 
PHEABAVT'S ETE. Narcilim porffrto, I)ianlh-t 
plnmariiii, and Adoni; 

FHEO0FTEEI8 (Greek, bKrA-Zfrn). Palgpodiitea. 
Beech. Oak or Sus Pern. A genua of terns allied to 
Dryopleris In babit, but with no indusium, the sari being 
entirely naked. There are numerous tropical American 
and Sandwich Island species worthy of culttvation in 
wannhonses. Threeof ournativespecies 
are sometimes oflfered In the trade. For 
culture, see page &75. 
A. Fronds ltvi.}tmallormidium-tized. 

B. Lii. bipinnati/id, broadly tri- 

hasftgOHAptera, F^e (Polspidium Kir- 
agondpterum, Mlchi.). Lvs. 9-15 In. 
long, usually broader than long, pale 
green: lower pair of pldan deflexed 
and set forward: sori marginal. East- 
ern U. S. 

pDlypOdioldM, Fie. Lvs. 5-9 in. long, 
longer than broad, dork green, slightly 
hairy beneath ; sorl nearer the margin 
than tbe midrib. Eu. and northeastern 

an. Lvt, tripinnatifid, lanetolatt. 
alptftrll, F€e. Lvn. 1-2 ft. long, e-S 
In. wide, with numerous finely cut lance- 
olate plnns, the lobes toothed | thinly 
herhaccoQS. En. and northwest Amer. 
Has the bablt of Atpltnium fillx-lanina 



. L\t. 






Hid. 



plnnn nearly equal t 



AA. FTondi{lv,.)i>tferaUrtnong, pSHeob^iU^ 

dicompound. Hatls(X>t). 

' Kerandrenlina, Qaud. Lvs. several 
feet long, decompound with light brownish polished 

sorl near the margins of tbe segmenii. Sandwich 
Islands. Also advertised under Polypodium. 

L. H. Underwood. 

in shady 



The American specieB are of easy ei 
places, and Incresxe rapidly by creepmg rooisiocKs. 
The fronds are light green, of a dlNlinct and attractive 
hue. Tbey have the fault of dying down for the sea- 
son before the summer is over, especially when grow- 
ing In rather dry positions. P. polypniitoidii prefcri 
a moist, A-hailed plsce. It is not so quickly deciduous 
BR Ihe other two species. P. heragoiioplfra is suited 
for almost auy shaded poaltlon. The fronds often die 

much and handsomely variegated with pure white. P. 
Dryoplerii is one of the moat bcantiful of small Ameri- 
can hardy fems. It is eminently suited to shsdy rock- 
work, though it completes Its growth early In the season. 

F. W. BABOI.AT. 

PEELIOD£IIDBOR (Qreek, pMttloi, cork, and dcF- 
ifron, tree; alluding to the corky bark). Rvtietir. 
Ornamental deciduous trees with large, opposite, odd- 
pinnate lvs,. Inconspicuous greenish lis. In short 
terminal panicles and black frs. P. Amtmntt is quite 
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hudy aa tax north u Haas., but P. Japimietim Is some- 
whM MDderj tbe flrst hu been reoommeDdeil as a street 
tree for wesMni eltiea, as It resists drought and heut Id 
summer »ad seems lo be not attacked by Insects. It Is 



Prop, by geeds, whlcl 
are produced freely wheu both sexes are planted and by 
root eattings. dug np In fall and stored dnring tbe 
winter in moist sand or sphagnum. Two closely related 

Secies In E. Asia and Japan. FIs. dimctaus, In termioal 

Btamens 5-6, longer than petals : ovary S-eelled, vitb a 
short, tbick style: fr. a black drupe nl)b & small ODe- 



M,Rupr. Cbinbsb Cork Tkei. Tree.toSOft., 
irl(b spreading branches forming a brood, round bead ; 
bark of tbe trunk light gray, corky: almost glabrous: 
Ifts. T-IT, ovate to ovate-lanceolate, narrowed or 
rounded at the base, iong-acnminate, minutely creou- 
late.dork green and somewhat shining above, glsuReacent 
and glabrous beneath or pubescent only on the midrib: 
fr. globose, black, about ^ In. across, with a strong 
turpentine -like odor when bruised. June. N. Ubina, 
Amurloud, Japan. 

lapAnlonm, Maxim. Closely allied to the preceding. 
L(ts. ovate, rounded or truncate at base, ncnmlnate dull 
green above, pubescent beneath, with rather prominent 
veins; leaf-stalk and inflorescence pubescent. June. 
Japan. — Less hardy than the preceding and probably 
only a variety of it; but sometimes thrives !n New 
Engl-nd. Alfred Rbbdbb. 

PHEHOLOOT (contraction, of phenomeHotogv ,- that 
Is, the scieDce of phenomena) : the study of the rela- 
tionships between the climate of any place and tbe 
annual periods of plants and animals. Plants vege- 
ta[e. bloom, and ripen fruit at more or less definite 
aea^ons, each after Its kind ; animals mate, bear young, 
migrate and hibernate each also after Its kind; but 
the.16 rocurrlng events are related to the climate In 
which these things lire: with these Inter-rtlatlonsblps 
Phenology bas to do. The most eomplete means of 
comparing tbe climate of one year with that of another 
are the lite-events of the animals and plants of the 
years. Thermometrlcal readings ore the customary 
measures, but the thermometers record only tempera- 
ture, whereas local climate Is mofHfled by conditions 
of hnmidfty. cloudlnesi. the sequenoe of atmospherio 
changes, and many subtle agencies which cannot be 
measured by means of Instruments. Living things are 
the agents that really measure climate. A record of 
the lite-events of living things, therefore, even though 
Imperfect, should contribute to the science of clima- 
tology; and Incidentally it should contribute much to 
the science of biology. Records of plant-events are 
more comparable tbnn those of animal -events, because 
plants are stationary and bare no volition to adapt 
themselves to Inclemencli-s by means of change of po- 
sition, diet, or otherwise; therefore, plants umphatl- 
eally express climatal InQuence. A record of the first 
blooming of a given apple tree, for example, during a 
series of years would give romparahle measures of the 
lateness or earllneHH of tbe different seasons. Most 
so-called phenological observations In this country have 
boen mere records of dat«s of blooming, leafing, mljn^- 
tlon of birds, peeping of frogs, and the like, without 
correlative data respecting the local climate. They are 
therefore of relatively little consequence to science. In 
this country the llteratare of Phenology Is verymenger. 
See Bailey, Essay IT, "Survival of the Unlike,'- and 
"Instructions for taking Phenological Observation," 
-Weather Review," Sept., 1896, U, S. Weather Bureau. 
L. H. B. 

PHILADSLFHIIB (name of on ancient Egi'iUlsn 
king; applied to this genus with no obvious resson). 
Baxifraghcea. Mock Oramqb. Svrinoa. Ornamental 
deciduous or rsrely half evergreen shrubs with opposite 
entire or serrate Ivs. and white showy fis. In terminal ra- 
cemes or solitary on short branchlels, appearing mostly 
In June and often very fragrant. Most of thera are 
hardy North except P. Cotillrri, Jfr/imnui and tbe 
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other Mexican species: P. (omtfitoiu* and Billardl ore 
only half-hardy. They are well adapted to shrubberies 
and are mostly of medium height, the tallest being P. 
pubeicent, which grows to about 20 ft.; P. Gordoni- 
anus and P. inodnrtil grow nearly aa high, while 
P. mictophyllui hardly exceeds 3 ft. They tbrlve weU 
in almost any well-drained soil and even under trees. 
If pruning Is needed it sbould be done after Bowerlng, 
since the fls. appear on tbe wood formed the previous 
year. Prop, nsnally by hardwood cuttings, or by 
"  igs under glass; also by 



About 30 species have been described. They are dis- 
tributed through the northern hemisphere; in N. Amer. 
south to Uaatemata and from southeast Europe to 
with exstipuli - 
llvs.: fls. solil 
, calyi-lobes, petals and styles usually 4; 

capsule. Owing to tbe absence of well-marked charac- 
ters tbe species are often ratber difficult to distinguish, 
and this difficulty Is much increased by the numerous 
hybrids which have originated in cultivation. The 
latest account of tills genus is a short monograph by 
E. Koehne in Gartenflora, Vol. 45 I1S96), p. 4a0. etc., 
where 33 species ore distinguished, of which 20 are 
American. 

It seems strange that Fhiladeiphns Is popularly 
known under the name of Syrlngs, a very different 
genus of no botanical affinity and little resemblance; 
but this is only continuing the usage of the old 
herbalists who used to unite under Syringa species of 
Phlladelpbus, Syringa and Jasmine. Thus we find In 



1741. Phllad' 



XH). 



first being PhiladtlpiuM eorvnoWut, the second Syrinffa 
fulgarii and the third ^nsminum Sambac. This 
accounts also for the German popular name Jasmine 
for Phlladelpbus. In French Syringahas been changed 
to Seringa, and Is used In thin form as tbe popular 
name for Phlladelpbus. I.innffius decided to take up 
the name Syringe fur the S. ttrttlta of the older 
botanlsta and Syringa alha be called Phlladclphus, a 
name previously used for the same plant by some of tbe 
old herbalists. 
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A. Bark oflaat year't branchet not petling off! fit. in 

B. Calyx pubeieenl outiidt; bark gran. 

1. pnMiiwiu,LolBel.(P.IatiMtiui,Bcbrad. P.grandi- 
ntrui, TBT. florib«ndut,A. On;). »brub, to 20 ft. hl^h : 
-e branches of this year yellowish brown, tbo«e o( 

— ■--■-- : Ivfl. broadly ovato, dentatQ, pubea- 

1. loDft: ncemes rather loose, 6-11- 
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. Bark of last utar't branehrt priling off in fltfa 
flaktt, broicn, 
B. Fit. in many-fid. panicUi, but tometimet neemoM 
en weaker branehts, 

B. Cmlildmloaa, Benth. Upright shrub, to 8 ft., with 
brown branches; Ivs. orate, wtth few t«eth or almoKt 
entire, glabrous or somewhat pubbsrent twoeatb, thlck- 
ish M maturity, lX-2^ In. long: St. ^i-1 In. across, 
scentless; petals oblong. June, July. Wash, to Calif. 
-Similar In habit Co P. LtvUi, to which It Is usually 
referred as a variely. 

BB. Fh. in S-9-(ld. racemtt, rarely 3. 

C. Lvt. glabroHi or ntarly to bmtath, oealt-laneto- 

laU .' ptdicrls gtabroua. 

6. PakintnM*, Rupr. (F. coraniriui, rar. Pekin/tuit, 
Mailin.). Upright shrub, to 5 ft. : ivs. ovate*i>aeeo- 
lat«, Bcamiuale. denticulate, tbickish at maturity, IH- 
3 In. long; petioles purplish: racemes short and dense, 
usually 5-li-ad.: lis. IK in. across, slightly frsgrant; 
style divided only at the apei. Msy, June. Mongolia, 
N. China.— Dense, upright, but rather low, free-ilower- 
ing shrub. 

T. FiloOIWll, Sarg. Shrub, to 8 ft., with slender, 
arching branches : Its. orate-lsnceolate, acuminate, 
denticulate, IK-a in. long, thick is b at maturity: (Is. 3- 
7, slender- pedicel led, fragrant, pure white, about IK In. 
across; calyx-lobes lanceolate; petals oblong, acute; 
style much longer than stamens, deeply divided. June. 
Origin unknown; probably Japanese. O.F. 8:497. 
tS.D.G. 1H99:23I. Gng. H:34a.-Very graceful shrub, 
wide-spreading. 






enlti. 



ially 



17«. Pfalb 



lelpbus 



fid.; (Is. creamy white, scentless, I K-2 in. across. June, 
July. Tennessee. B.R. 7:570 and On. 40, p. 289 {as P. 
granditlonii). B.R. 2.1:2003 and O.C. II. 1G:B1 (as P. 
tpeciotui],—'Tbe figures quoted above do not represent 
typical plants; they are probably partly hybrids of (bis 
species with P. grandiflorut and inodorut, but the flgiire 
accompanying the original de!>cription by Loiseleur in 
Harbier gen. de Taniateur, Vol. IV, t. 268, agrees well 
with wild plants from Tennessee. A dwarf form with 
doable Us., cull. as P. nivalit tpettabilit floreplrna, prob- 
ably belongs to this species. P. piibtietnt of Koch and 
of Koehne is P. verrucosus; see supplementary list. 



IB. Calyx glabroui  






 bark brown or grayith 



2. Oordonllnill, Llndl. Shrub, to 12 ft., with grayish 
brown branches: Ivs. broadly ovate to elliptic, coarsely 
denlat«, especially those of the young shoots, light 
green, pubescent beneath, thin, lK-3 In. long; racemes 
dense, 5-7-lld.: fls. pure white, scentless, IK-lJi In, 

July. Wash, to Ore. B.K. 25:3a. On. 3, p. 233. 

3. LiwlaC, Pursh. Upright shrub, to 8 ft. : bark at 
branches dark or grayish brown, usually with numer- 
ous borisontal cracks; Ivs. broadly ovate or elUptic- 
ovale, entire or sparingly dentate, glabrous or some- 
what hairy beneath, thlckish at maturity, lW-3 In. long; 
racemes short and dense, 6-Q-Sd,: fls. short-stalked. 
1-1!^ in. across, scentless. June, July. Brit. Colo, to 
Calif. 

4. Satrtml, Sleb. (P. Toknhdmce, Hort.). Shnib, to 
g ft., erect; branches of last year with grayish broivn 
bark, usually marked with whitish, longitudinal Bs- 



wlth upright branches; Ivs. ovate to ovate-elliptic, u _ 
ally acute at both ends, denticulate, sparingly pubes- 
cent beneath, 2-4 in. long; fls. &-9 in rather dense ra- 
cemes, creamy white, very fragrant, on rather short 
pubescent pedicels; petals oral; style divided about one- 
half. May.June. S. E. Eu,, Caucasus. B.B.2;186.-Thi8 
Is the common Mock Orange, lesx showy than the follow- 
ing species and of somewhat stifle habit, but deli 



, ]ong-a< 



meUmi 



entire, almost glabrous, 3-6 in. Ion* _ 

erect. 7-9-fld.: fls. about 1 in. across, slightly fragrant 
Uay, June. Japan. 



fragra 



veralTi 



;ullivi 



aTBtnteo-margliiita, Hort. Lvs. edged creamy vhlte, 

and other yariegaled forms, Var. aArsn*. Hort. Foli- 
age yellow. Var. ninoa, Schrad. Dwarf, compact shrub, 
with dark green foliage; flowers but rarely. Var. M- 
lleiltlia, Bort. Lvs. lanceolate or tlnear-lancrolate. 
There are also several vars. with double fls., as vars. 
dlanUilIlAnu, mnltUlonu pltnoi, primulKfUnu (R.H. 
1870, p. 305J,TMBtl6m*, mostly of dwarfer habit than 
the typo. 

9. Ziyhsrl. Schrad. Probably hybrid of the precfding 
and P. inodorun; lower than P. coronariut and more 
spreading, with sometimes arching branches ; Its. 
ovate, uKually rounded at the base: fls. usually 6, pure 

style sometimes longer than stamens, dividtd one-half 
or less. June. Of garden origin. The different forms 
of P. Zeyheri are, besides tiiose of the following hy- 
brid, the most showy of the genus, bearing the largi-, 
pure white Hs. in great profusion along the branches. 
P. iptciotiiilmut, Uort., belongs here. 

10. Lain6inei, Lemolne. Hrbrid of P. mirmpliylliit 
with P.eorOHarina, of varying habit : lvs. ovaifl to ovate- 
elliptic or ovale- lanceolate, usually pubescent beneath 



i-2y, I 



I. 3-7 ii 



sweet-scented ; petals oval to oblong, mostly dentate 
at the apex. O.F. 2:617.— Some of the best forms of 
this hybrid are AvaluiehB. Uracetul shrub, with slen- 
der arching branches, covered almost the whole length 
with showy white fls. 6.0.111.21:89. M.D.G. I)^9C:293. 
(Jarbt de Selgs Is similar, but the fls. arc larger. B«nli 
Parent has large, double fls. and the habit of P. coro- 
narius. G.C. HI. 18:19 and 2.1, suppt. 28 May. Can- 
dtlabnt. Low shnib, with upright branches covered with 
large lis. M.D.G. 1896:294. Var. er«atn». Upright, to 
!, ft., covered with white fls. ■out Blano Is similar iu 
habit, but fls. larger and showier. 



PHILADELPHUS 



PHILIPPINE ISLANDS 



1299 



BBB. Fit. ISf occasionally 5. 

O. Flowering hranchleU 2 in, or more long, with 2 or S 
pairs of rather large Ivs.: pedicels and calyx 
glabrous. 

11. Uxu, Schrad. (P.Mitd«M/ti«, Hort. P. speeidsuSf 
8chrad.)- Shrub, to 8 ft., with spreading slender 
branches : Ivs. elliptic-oyate to oblong-lanceolate, entire 
or sparingly denticulate, often slightly recurved and 
pendulous, sparingly appressed pubescent beneath, 2-4 
in. long: fls. oftener solitary, scentless, 1-1^ in. across; 
style as long as stamens. May, June. S. 0. to Tenn. and 
Fla. B.R. 2:186. Gng. 8:340.— This species is closely 
allied to the following, and perhaps best considered a 
mere variety of it. 

12. inoddnu, Linn. (P. grandindrus,Wil\d,). Shrub, 
similar to the former, but usually more upright and 
more vigorous : Ivs. broadly ovate to elliptic-ovate, usu- 
ally dentate, bearded in the axils of the veins beneath, 
3-5 in. long: fls. 1-3, occasionally 5, l>i-2 in. broad, 
scentless ; calyx-lobes ovate-lanceolate, twice as long 
as ovary ; style often longer than stamens. May, June. 
N. G. and Tenn. to Ga. B.R. 25:39 (as P, laxus), 
B.M. 1478. The P. inodorus of Gray differs in its 
smaller, often entire Ivs. and smaller, usually solitary 
fls. wit^ short ovate oalyx-lobes.— Some forms of this 
species, and especially the preceding species, have 
proved tender north, but most are hardy. 

oc. Flowering branehlets usually 1 in, or less long, 

with rather small Ivs. 

13. hirsttoi, Nutt. (P. trin4rvius, Schrad.). Upright 
or spreading shrub, to 6 ft. : Ivs. ovate-acuminate, ser- 
rate, pubescent above, grayish tomentose beneath, 1-2K 
in. long: fls. 1-3, on short branehlets with usually 1 pair 
of Ivs., creamy white, 1-1 H in. across, scentless: calyx 
pubescent; style short, with connate stigmas. N. C. to 
Ala. and Texas. Gn. 26, p. 375; 34, p. 138. S.B.F.G. 
II. 2:119. B.R. 24:14.— This species is less decorative 
than most of the others. It differs from all Asiatic and 
most N. American species by its winter-buds being not 
enclosed in the base of the petioles, while all others ex- 
cept a few southwestern species have the small winter- 
bud enclosed in the base of the petioles, and they are 
therefore not visible until the Ivs. have fallen off. 

14. mierophyUiis, Gray. Shrub, to 3 ft. high, with 
spreading slender or rigid branches : Ivs. oblong-ovate, 
entire, appressed pubescent on both sides or almost 
glabrous, glaucescent beneath, H-1 in. long: fls. 1-3, 
white, about 1 in. across, very fragrant; calvx glabrous 
or appressed-pubescent. New Mex. to Caltf. and Colo. 
G.C. III. 2:156. Gn. 40:824. P.G. 5:109.-One of the 
moHt distinct species, deliciously fragrant; likes sunny, 
well-drained position. 

P. aeumindius, Laufe, is hardly different from P. Satsaml, 
bat Ivs. larger nnd broader.- P. Billdrdi, Koehne (P. pobescena 
Soavenir de Billard, Hort.) . Lvs. broadly ovate, pubescent be- 
neath, large: fls. in many-fld. panicles, rather large ; ealyx 
pabeseent. Origin unknown.— P. Chinh^sis, Hort. = P. Sat- 
Rnml.— P. OolumbidnuSt Koehne. 'Closely allied to P. Oordon- 
ianas, but lvs. smaller, with only 1-4 coarse teeth on each side. 
Calif.— P. cordifblius, Lange. Closely allied to P. Califomiciu, 
but panicle very mauy-fld., leafy near the base. Origin un- 
known.- P. OoikUeri, Wats. Allied to P. Mexicanua, but ealyx 
and Irs. densely covered with grayish pubescence. N. Mex. 
O.F. 1:333.— P. /loriMndttf, Schrad. Similar to P. ooronarius: 
lvs. more imbescent beneath, fls. larger and less fragrant. 
Probably hybrid of P. pubesoens and P. inodorus.— P. Oodo- 
hbkeri^ Kirchn."*P. hirsutus ; but also P. laxus Is sometimes 
cult, under this name.— P. Kochidnus^ Koehne, is a form of 
P. Zeyheri, with the style exceeding the stamens.— P. Mezi- 
cAnus, Schrad. Half-evergreen shrub with spreading branches, 
allied to P. hirsutus: lvs. sparingly pubescent: fls. 2 in. across, 
fragrant ; stigmas not connate. Mex. to Guatemala. B. R. 28 : 37. 
R.H. 1852:381. G.C. II. 19:75.3. B.M. 7000. Not hardv north. 
—P. NepaUnsis. Koehne. Allied to P. Peklnensis: lvs. broader, 
pubescent in the axils of the veins beneath; petioles not pur- 
plish. Himalayas.— P. ficfcrrfnWi, Rupr. AUledloP.coronarlus. 
Upright.: lvs. large and thin: fls. scentless, smaller; style 
appressed pubescent at the base; petals narrow. Manchuria. 
— P. f^nwtYdKiM, Rupr. Allied to P. coronarius: with slender 
spreading branches: lvs. almost glabrous, thin: fls. small, 
scentless ; petals narrow. Manchuria, Amurland.- P. tomen- 
tl^us. Wall. Allied to P. ooronarius : lvs. pubescent on both 
sides, tomentose when young. Himalayas.— P. umbelldtus, 
Ko<*hne. Pmbably hybrid of P. inodorus and P. coronarius, 
or an allied species: fls. in broad 2-15-fld. panicles, compound 



of long-neduncled cymes. Origin xmikjxowa.— P. verruedsus, 
Schrad. (P. pubescens, Koch, not Loisel.). Allied to P. pu- 
bescens, but bark brown: Fls. smaller. Origin unknown. 

AiiFBED Rehdeb. 
PHILAOJfeBIA. Consult Lapageria and Philesia. 

rilllj£8IA (Greek, lovely). I/ilidcea. A member of 
the lily family with the general appearance of some 
common northern shrub is certainly an extraordinary 
thing. Philesia is such a shrub, growing 3-4 ft. high, 
near the Straits of Magellan, and bearing showy pen- 
dulous, red, Lapageria-like fls. about 2 in. long. It is 
far removed from the ordinary lily types with 6 similar 
perianth-segments, for it has a distinct calyx of 3 sepals 
and 3 petals. It is closely allied to Lapageria, but differs 
in habit, in the calyoine character of the outer perianth 
and the monadelphous stamens. This plant is very rare 
in cultivation. It is said to live outdoors in the moA 
favored localities of England and Ireland. 

MaffoUtoica, J. F. Gmel. (P. buxifdlia, Lam.). Much 
branched: lvs. alternate, linear-oblong, l-l>iin. long, 
leathery, evergreen, feather-veined, glabrous, glaucous 
beneath ; margins reflexed ; petiole jointed at the junc- 
tion of the blade: fls. solitary, bright rosy red; petals 
wavy; filaments united into a tube below the middle, 
then free: ovary 1-celled, with 3 short parietal placentie 
which bear several ovules: fr. a berry. B.M. 4738. F 
1854:05. G.C. IL 18:105. ^. m. 

Philesia is too slow-growing ever to become very 
popular. The undersigned cultivated this plant more 
than 20 years ago, but has not seen a specimen of it for 
many years, and does not know where to find one at the 
present time. It is a short-jointed, hard- wooded shrub, 
with rather leatherv, box-like leaves, and will grow to 
about 4 feet in height in time. It is an Andean species 
closely related to Lapageria, which fact will account for 
that bigeneric hybrid known as Philageria Veitchii. 
Philesia is said to be found from Chile down nearly to 
the Straits of Magellan, and should, therefore, be nearly 
or quite hardy. In the writer's experience with it this 
plant was grown in a Camellia house, in which a night 
temperature of 45° was maintained, the plants being 
flrmly potted in a light, peaty soil. It flowered but 
sparingly in the latter part of the summer. The flowers 
were t^me only singly in the axils of the leaves. Cut- 
tings may be rooted when taken from ripened growth, 
but require careful management in a cool temperature, 
and are usually several months in rooting. If one tries 
to grow Philesia in too high a temperature the general 
result is a good crop of thrips and a case of general 
debility, much as with Pemettya mucronata under sim- 
ilar conditions. The writer does not consider Philesia 
extraordinarily hard to manage, provided it is kept cool 
and in a dewy atmosphere, but it will positively rebel 
against forcing. \v. n. Taplin. 

FHILIFFIirB ISLANDS, HOBTICULTHBAL CAFA- 
BILITISS OF. Fig. 1750. The Philippine Archipelago 
occupies about 700 miles of longitude and 1,000 miles of 
latitude (from 4.40° to 20° north lat., and from 116.40° 
to 126.30*^ east long.), just across the China Sea from 
the mainland of Asia. The equatorial current passes 
its southern border, the Euroshiwo originatps near the 
northern limit, the eastern portion is influenced by the 
Pacific drift, and over the whole the summer monsoon 
bears its rain-laden clouds. Of the 1,200 or 1,300 islands 
constituting the group, many are scarcely more than 
mountain peaks thrust above the sea, and less than 30 
have un area worthy of special consideration. In gen- 
eral the mountains bear in a northerly direction and 
rise to such height as to materially influence the rain- 
fall. The mountains are not, in the main, abrupt and 
forbidding, but the elevations are gradual and deeply 
indented with valleys, affording Innumerable fertile 
plats along the slopes. The area of the islands is given 
as 114,356 square miles, of which a large percentage is 
arable. Luzon has about 36 per cent of the total area 
and Mindanao 29 per cent. The temperature is not 
extreme and is remarkably uniform on the islands of 
the archipelago. The observatorj' at Manila reports 
that the average temperature of Decembor— the coldest 
month— for the 17 years prior to and including 1896 was 
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TP, and for May — the warmest month— 82.9®| while the 
mean temperature during that period was 80.42^. The 
rainfall averages for February .46 in. For the 5 dry 
months, Dec., Jan., Feb., Mar. and Apr., the total 
average is 5.47 in., and for the 6 wet months, June, 
July, Aug., Sept., Oct., and Nov., the total average is 
65.65 in. Observations show that the islands differ 




the southeast of Luzon, with its moist, volcanic soils, is 
the hemp region. Some of the smaller islands south of 
LuEon, particularly Masbate and Ticao, produce hemp 

Erincipally. Large quantities of sugar are produced in 
luzon, chiefly on the sandy loam and alluvial lands in 
the provinces of Pampanga, Cavity and Laguna, though 
sugar estates may be found in nearly all portions of 
this island. Sugar is the principal product 
of Panay, Negros and Cebu. The following 
report of the principal exports of the Philip- 
pines for 1897 gives a condensed statement 
of the present agricultural situation : 

Manila hemp $8,571,850 

Su«ar 6,911,535 

Coffee 45.648 

Tobacco and cigars 2,128.380 

Cocoannts and copra 2,687,078 

Sapan wood 23,323 

Indigo 60.825 



Liquid Indigo 
Ylang flang oil 
Oandlennt oil... 

Candlennta 

Copal 

Fruits 

Aloe fiber 

Sesame 

Betel-nuts 



21,564 
24,987 
15,756 
10,464 
22.562 

8.893 
13,687 

2,502 



lie 



17S0. Philippine Islands, to show the general form of the archipelago. 



from one another but slightly in temperature, while 
there is considerable variation on the same island due 
to altitudes. Portions of Luzon are cool the entire year. 
Upon the basis usually allowed in tropical countries for 
decrease in temperature due to elevation, an elevation 
of 5,000 ft. would give an annual mean of 60.42°. There 
nre tablelands where the mean would not be over 70° F. 
Different portions of the same island show al.so wide 
divergence in rainfall owing to mountain ranges. 

The soils are quit« varied, including not only all the 
grades from sandy to stiff clay, but limestone, slaty, 
vo'canic, alluvial, etc. 

While the Philippines are adapted by climat« and soil 
to the production of almost everything that can be 
grown in the tropics, the Spaniards, pursuing their 
usual policy, limited their production to very narrow 
lines. North Luzon, including the extensive valley of 
the Rio Grande de Cagayan and its affluents, was 
chiefly devoted to tobacco; the low, flat, clay loam lands 
east and north of Manila, including most of the prov- 
inces of Manila and Bulacan and a portion of Pampanga, 
is farmed in rice. To the south of Manila the provinces 
of Batimeas, Cavit6 and Laguna produce considerable 
coffee; while the long, irregular promontory forming 



The principal cereals that can be pro- 
duced are rice, com, barley and tropical 
wheat. The general plan for producing 
rice is very crude. The rice is planted in 
a seed-bed, properly prepared, tne last of 
April. The fore part of June, after the 
rainy season has saturated the soil, the na- 
tive takes his water buffalo and plows 
a small field, previously surrounded by a 
levee. The water and soil make a thin 
mud ; into this he sets the rice plants from 
a seed-bed, or he occasionally sows his rice 
broadcast. The heavy succeeding rains 
flood the field and perfect the crop, which 
usually matures and is harvested in Decem- 
ber. At harvest the rice is hand-cut with 
an implement similar to a com hook, V)ut 
lighter. The rice is bound in small bun- 
dles, and when partially dry is laid upon 
the levees in ricks with the heads hanging 
over the bank. When cured the grain is re- 
moved with the hatchel or by tramping. 

There are large areas adapted to the pro- 
duction of maize, but the Indian rarely 
gives much attention to cultivation; hence 
the results are small, except upon new 
lands. With more knowledge of the maise 
plant and with more industry it should be 
a profitable crop. Barley and glutinous 
wheat are wintt^r crops, suit«d to the cli- 
mate and well adapted to supplement the 
food supply. Limited quantities of beans 
are produced. It is not probable that any of the cereals 
will be raised in surplus quantities, sufficient for export. 
Fiber material, sugar, tobacco, fruits and nuts will con- 
tinue to be the leading exports, with a rapid increase 
of the last two, under American control. 

The Philippines are more celebrated for their fiber 
than for any other product. The best known is Manila 
hemp {Musa textHis), though there is some export of 
Aloe fiber (maguey) and pineapple cloth (pina). Manila 
hemp grows luxuriantly on the rich volcanic soils of 
the southern Luzon peninsula. It belongs to the same 
family with the banana, and its growth is similar. The 
trunk is 8-10 in. in diam. and is formed entirely of con- 
centric leaf-st^ms or petioles. It is 8-10 ft. high at 
maturity. It is renewed by offshoots that spring from 
the base of the old plant, which are also used to set new 
fields. One setting of a plantation is good for ten 
years. As soon as the trunk is mature it is cut and 
each of the thick, fleshy leaf -sheaths of which it is 
composed is removed. The leaf-stem is then placed on 
a bench; a bar of wood with teeth on the under side is 
firmly pressed upon it while two men pull the stem, 
scraping the pulpy material from the fiber. The fiber is 
then hung up to dry. Four men will clean 1.50 pounds 
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of Bber, worth $12, per day. They TMelve ODa-half tor 

ytgitabUt.—Tbe great Tuletyof TegeUblee thM eui 
bo grown In the FhUlpplneB uid the coDstuit supply 
thmt might be had from a, well-tended garden, ladlcste 
tlie Booroe from which tb« people should obtain their 

Erlneipal food. As tar as ee.a be observed, gardening 
I not eepeclall; in the line of the Filipino. Tbe 
Japanese acoompliah marvels In gardening by the use 
of human excreta, both lolld and liquid; the Filipino 
has, in addition, the excreta of the water buffalo, but he 
rarelT has what can be properl}' called a garden. Be 
nay have small patcliea of beans, sweet potatoes and 
taro. but nothing approaching a garden, except culti- 
vated for the city market. The traveler in the Philip- 
pines la Impressed with the high cultare of tbe people 
sk>ng some lines and their total Ucli In others. Oar- 
deClng is one ot their deflciencies, and it is tbe more 
aarprlslng from their prozlmltj' to Chlaa and Japan. 
Tbe following well-known vegetables are produced In 
the lilands: 
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tains bordering the westtiru uuast of Laion. In flavor 
It la similar to the Java and is highly prlMd In tbs 
markets to which it haa been shipped. There !■ « 
variety of coffee produced In Mindanao called Zam- 
boanga. It has a larger beny than the Manila and li 
not ao highly prized. Its principal market Ib Singapore. 
Coffee-growing requires high-class agriculture, and for 
this reason it has never flourished in the Philippine* 
as the climate and the conditions warrant. Several 
things should be carefully observed in coffee-farming: 
tbe young plant should be root-pruned and tranxplanled 
once or twice before final setting in the orchaidj holes 
2X ft. square and 2 ft. deep should be dug and filled 
with soil, tor each plant in the permanent orchard- 
holes a ft. apart; coffee trees should be pruned an- 
nually; the shade trees or plants sbould'not be snch aa 
win draw heavily upon the soil and should not be bo 
dense as to give more than a partial shade. Tbe beat 
and tbe poorest coffee are the product of the same tree, 
hence the necessity of great care in production and 
grading. With 



cooked. With rice it constlti 

an Important consideration In tropical GountrleH; sec- 
ond, It adds an agreeable flavor to the rice; third, it 
ripens almost continuously throughout the yesr; fourth. 
It produces more foot! per aero than any other fruit or 
any cereal. Case>i are reported in which 411,000 lbs. of the 

acre. This would give nutritive material per acre as 
follows; protein, 320 lbs. 5 fat, 340 lbs.; carbohydrates. 
S.400 lbs. Fifteen hunilrcd lbs. of cleaned rice per acre 
(larger than any Philippine crop) would furnish pro- 
tein 120 lbs,, fat 45 lbs., carbohydrates 1.1S2 lbs. The 
Slantain l!i dried and ground or pouniled Into flour for 
nod. To tran!> port bananas and plantain.i tolhe United 
State* would require steamers with some refrigeration, 
or tbe fruit would be loo ripe on arrival. 

The coffee plant, Cotfeit Amhica (Fig. 514|, grows 
luxuriantly in tho sheltered ravines pt tbe mountains of 
the entire group; but the principal portion for export Is 
grown In CavD^. Batangaa, Lagiina and In the moun- 



annually if science and industry should be directed to 
planting It npon the elevated tablelands of these islands. 
The soil on large areas is well adapted to the citrons 
'mits. The abundant rHititall duHng tbe fruit-growing 
jason and the dry weather during the period of ripen- 
ig, are conditions that will not be overlooked by the 
itelligent horticulturist In the future, n'hat has 
Ben said of oranges la equally applicable to lemons, 

The "haddijck, Cilrua UecHmana, of which grape 
■uit or pomelo is the beat variety, is a native of the 
ialayan and Polyneelan Islands and Is at home in tbe 
Philippines. This fruit sometimes atUlns great slaa 
'15 lbs. I, but Is too coarse tor commerce. The demand 
or the large. Juicy, subocid pomelo has always tieen 
much In excess of the supply, aud this, It It could be 
ohlalnerl abundantly, would rank In consumption with 
oranges and lemons. See Citrus and Pomelo. 

Pineapple, the collective fruit ot A iianns sativut (Pig. 
8.11. findfl a congenial habitat on the sandy coast landi 
and in the warm, rich valleys of these Islands. Under 
these conditions the plaut with care attains large slie 
and the rich, saccharine Juice develops Its bigbest 
flavor. The pineapple is propagated by setting the 
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■uckers, vhich aprlog trom Ui« bue, in rnwa 4 (t, 

apart and '2 ft. Id thu row. This requires about 5,000 
pUats per acre. It bears (rait in 18 to2U montha. Core- 
(ally cuJtivated ths fruit gliouid weigli, on an average, 
6-8 iba. Oceaalonally speoicaeDa are (aund weighing 
16 lbs. There are many ouitivated varietieB and they 
7ary much in Bize and quality. With encouragement it 
wonld soon become an important branch of commerce. 
Up to this time they have beeo grown simply for home 
consumption and for the eiouisite fiber, aomelimea 
called "pineapple ailh " - 

Guava. fruit of Pii 
and finds genial conditions. The beauty of the tree, 
the fragrance of the Sowera and the utility of the little, 
■abacid, Juicy fruit, make it a faTorite gardec tree 
wherever it can be grown. Ita eToeilenoe for jelly is 
known, bat It has not yet attained commercial import- 
ance In tbe PhillpplDes. See Ouava and Pildium. 

Chocolate bean, fruit of TkaobroMa Cacao, in a small 
tropical evergrecD, bearing an elongated, egg-shaped 
(ruit 5-10 in. long, containing numeroua seeds the siae 
of a chestnut. Imbedded in a aweot pulp. These seeds 
L chocolate beana, and both in 



the„ 

They contain a1 









It of oil and have an sgree- 
-e. the seeds, after the re- 
d. then fcround Into an olty 
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produced in a limited qui 

dereioped into a large buainens. Bee Thwb 

All the aplcea are at home in these lalands. Allapici 
(mltof the PintHta officinatii (Figs. 1804-5), a beat 
tiful evergreen, attaining a height of 30 ft.; nutmet 
fruit of the MyHitiea tragram (Piga. 1452, 145.1), 



17H. YlancvUn(.yleldln« alamouaoll (X^). 
bnahy evergreen 40-50 ft. high; and ginger, the rhizome 
of Ziiigiber officinale (which see), a perennial plant, 
reed-like, with annual atem 3-4ft. high, have been tested 
and are or can be prodnced in the islands. Cinnamon. 
Inner bark of Oinnamomvn Ztylnniciim : cloves, the 
fruit of Eugenia caryophyllata (Pig- WHI), a beatidful 
evergreen 15-30 ft. high; and pepper, the fruit of Piprr 
nigrum, a short shrub, find a natiirel habitat In Min- 
danao and the Sniu group. Spicea to the amount nf 
t2_,7H_2,;i01 were imported Into the United Sli 
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Vanilla, Vatiilla planitclia (which see), is a climber. 
It has a long, fleshy pod with numerous seeda, trom 
which are obtained by fermentation the vanilla of c«m- 
mergt. It commences to bear at 3 years old aqd con- 
ILnues for 30 yeara or more. In 1899, the value of 
11,235,412 was imported Into the United States. This 

Slant can be grown luiuriantly on all tbe Vissya and 
ulu islands. 

Cocoanut palm, Coeoi nuciftrv (Piga. BOO, 507, 1497), 
Is an almost universal coaHt product of these islands. 
Its certain germination, vigorous growth, number of 
months in fruitage, and long life without cultivation, 
give it value In the estimation of the natives. The tree 
in full bearing produces about 150 nuts aunaally and 
continues in fruit nearly the enllre year. Tbe flber of 
the thick busk enveloping the nut is manufactured into 
cordage, matting, brushes, bags, etc. ; the shell of the 
nut is made into drinking cups; tbe kernel or meat of 
the nut Is manufactured into sweetmeats or becomes 
or quart of sweetish 



n the< 



ir of tl: 



I, fresh 



or fermented. For copra, the ripe nuta, after gather 
and removing the husk, are allowed to remain in the 
sun till the milk la dissipated and the kernel sbrinlta 
from the shell. The shell ia then broken and the meat, 
further dried, beooraea the copra of commerce. This ia 
largely tranaported aa batlaat to Europe, where the oil 
is expressed. In 1897 the export of copra from the 
PhiUppinesamountedtaII3,1TS,34albs., and this amount 
could be Increased indefinitely tu meet the demands of 
trade without trenching upon other products. 

Ylang ylang, Cananua odorala (Fig. 1754}, a native of 
the Philippines, is a tall tree with largo, generally (.roop- 
ing, yellow flowern, from which is obtained tbe oil of 
commerce. The average annual eiport from 1886 to 1890 
was KI1,937. used by perfumers. 

Candlenot or candieberry — the fruit of .il(<urif«( tri- 
loba, a tree 30-40 ft. high. -is exported in conalderable 
quantities, averaging about 16,000 Iba. annually. The 

has the properlyof drying rapidly, and is uaed by artists. 

Betel-nut, the fruit of the Areca palm, Areca CaltcJiH, 
la about as large as a ben'e egg. When the tough, 
fibrous shell is removed, a nuE about % in. In diameter, 
having an albuminoua rind, remains. This Is chewed to 
aid digestion and sweeten the breath. It is supposed to 
strengthen the gums. Prevlona to chewing, it ia boiled 
and wrapped in a betel-leaf with a small quantity of 
lime. Tb6 annual export has not BTeraged more than 
30<M00 lbs., mainly to India. 

Many fmlls, valuable only (or home consumption, ore 
produced in the Philippines, The beat known of these 
are bread-fruit, custard apple, mango, maugost«en and 
mulberry. 

Bread fruit, fruit of Arloearput tHciia, Is fonnd in 
all of the principal Islands. It Is about 6 in. in diameter. 
When nearly ripe it is gathered and baked. The cmst 
Is then removed and the farinaceous pulp Is eaten alone 
or with cocoanut milk. If mashed, packed In a bundin 
and covered with earth. It undergoes a slight fermenta- 
tion at flrat, which aoon ceases, and it will then keep for 
some time. In soma islands it ia one of tbe principal 
foods. 

Cuatard apple, fralt ot Anofta relicntata, a large, dark 
brown fruit with a soft, creamy pulp like custari, must 
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>go, fruit of Mangilira Indica (Piga. 1.16 
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long and generally olwvate, flattened on one side— light 
yellow when ripe. The flesh is subacid, rich and juicy, 
somewhat fibrous, attached to a large atone in -he cen- 
(cr. There Is a slight turpentine flavor, not onserved 
after a taste for the fruit has been acquired. Tbe tree 
1h b conxtant and pruliflc bearer, wbich, with its value 
and beauty as a shade, makes it a desirable home tree, 
especially with the better class of people. It Is abun- 
dant In uncultivated places. The fruit is picked when 
partially ripe and made Into sweet pickles or is pre- 
served, but it la princ i pall V eaten in the natural state. 

The mangosteen, fruit of Oartinia Mangotlana ( Fig- 
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a rind like a pouiegraute. The loterlor 1b divided by 
thin partitloDB into cells, which contain the seeds but- 
rounded bjr a white or red juicy pulp ot a mast dellclouH 
flavor, eombtnlDK the flner qualities of the strawberry 
and the grape. Unfortunately this fruit is too delicate 
for transportation. In addUion to Its use as a hand 
fruit the pulp 1b preserved or fermented. 

The mulberry, both white and black, Is Rrown in 
Lnion. but it has not attracted the attention which Its 
valuable wood and abundant Fruits^ warrant. 

Taroarind, known as Manila tamarind (fruit ot Pifkt- 
tolobiiim dHlet), was Introduced from Mexico. The 
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Additianal ifoleson tAs ProducU of the Philippinti.- 
The land In the Philippines is seldom given good atten- 
tion. Crops are planted In the easiest possible way and 
allowed Co grow about as they will. Plow* of a modem 

.. . .,.___ TbenativeB 



sugar will be the H 

troL There are ooiy a lew nncienaas or pianuuoi 
with anything like modem sugar-making machlner 
Fully 30 per cent, it is estimated, Is lost In the cmd 
processes generally employed. There is no sugar n 



eatly si 



augar pro 






The island of Negroa Is 



Hemp Is the most developed Industry In the Pbllip- 
plnes. The cocoanut InduHtry U fairly well developed. 
We may also look for remarkable growth of the cultiva- 
tion of the plant from which rubber is made. Mindanao 
and the southern islands are especially fitted for It, bo 
experts say. 

Oar own grasses are seldom seen in the PhlllpplneB. 
Hay Is never used. Rice Rrass la substituted, being 



ins. Pnlt of the D 



mgar. The tree is valuable for shade and tot timber, 
and is noted for the fra(trance of Its flowers. 

The sapodilla pinm, fruit of the Acltrai SafMla (see 
Bapoditlo], a small, somewhat acid fruit, becomingvery 
sweet when overripe. In cultivated to some eilent. 

The Mammee apple or South American apricot, tmlt 
ot Mammea Antrieana (Fig. 1354), Is produced In a 
limited way. The fruit is yellow, 5-G in. in diam., rind 
and pulp near the seeds bitter, Intermediate portion 

Orapex can be grown successfully in some of the drier 
parts ot the IslandH. and there Is no doubt uf the KUrcess 
ot the strawberry and the blackberry in some localities. 
Importation ot troplral fruits Into the United States 
In IB9S, much of which could soon be supplied by the 
^lllpplnea with proper encouragement: 

Coffee tM.47.1.470.(IO 

Coeoannts. copra and rigs S.Wfi.BUS.OD 

Bananu 5,M5,588.M 

Lemons *,a»8,l)O«.00 

DnoHM 1.097.5M.00 

Bpicea 2.7^■.^30l™ 

S. A. RnjU'I'. 









harvested In banches, the sod and soil attached. It la 
tresbened with water before fed to horses and cattle. 
Spanish books say that cotton is grown to considerable 
extent in Ilocos provinces ot northern Luzon. Straw- 
berries can be found In tbe higher altitodes ot Benguet 
province. It is said that all efforts (o cullivste the 
rose In the Philippines have failed. More than thirty 
varieties of bananas are grown In the Philippines, some 
of which are superior to any Id our own markets. 

Fbank E. OanneTT. 

Circular No. IT of the DIv. of Bot., U. 8. Dept. ot 
Agric, contains S pp. of notes on the plant products ot 
the PhllipplDe Islands. 

A most remarkable fruit ot the Philippines and other 
parts of Malava is the durlan. shown half size In Fig. 
1T55 {reduced from plates in vol. 7 ot the Trans, of the 
Linn. Soc., illostratlng Charles KBulg's account of the 
fniltl. It Is the Purin zibrthiHtii of botanists, one ot 

account ot this fruit In Alfred Riissel Wallace's "Malay 
Archipelago," chapter 5. It grows on a "lofty forest 
tree, somewhat resembling an elm. • • • The fralt 
Is round or slightly oval, about the size of a large 
cocoanut, of a green color, and covered all over with 
short stout spines, the bases of which touch each other, 
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and are consequeiitly hezaffonal, while the points are 
very strong and sharp." It has five compartments or 
cells filled with cream-colored pulp in which are imbed- 
ded two or three seeds the sise of chestnuts. The liking 
for the durian is an acquired taste. *^To eat durians,'* 
writes Wallace, **is a new 'sensation, worth a voyage to 
the East to experience." 

FHILLYB£A (its ancient Greek name). OUdeem, 
Ornamental evergreen shrubs, with opposite short- 
petioled, entire or serrate Ivs., small white, usually fra- 
grant fls. in axillary clusters and small berry-like, 
dark-colored fruit. Most species are hardy only South, 
but P. decora t the handsomest of all the species, is 

Srobably hardy in sheltered positions as far north as 
Few York. The PhiUyreas may be used in the southern 
states and Calif, for evergreen shrubberies in drier and 
more exposed localities. They grow in almost any soil 
and prefer sunny positions; P, decora alone seems to 
grow better if panly shaded. Prop, by seeds and by 
cuttings of half -ripened wood under glass in summer 
or by layers; they are also sometimes grafted on Li' 
guitrum ovalifoHum, Five species in the Mediterranean 
region. Lvs. entire or serrulate, thick and leathery, 
quite glabrous: fls. small, in axillary short racemes; 
calyx 4-toothed; corolla 4 -lobed, with short tube; sta- 
mens 2, with very short filaments; style shorter than 
tube : ovary 2-celled * f r a l-seeded black drupe. 

A. Lvs. %-'2 in. long: fr. small, 

latifdlia, Linn. Shrub or small tree, to 30 ft., with 
spreading, somewhat rigid branches : lvs. ovate or oval 
to ovate-oblong, rounded or slightly cordate at the base, 
dark green and shining above, pale beneath, %-l}i in. 
long: fr. globose, concave at the apex. May, June. S. 
Eu.,N. Afr. There are several varieties. Var. lievis, 
Ait. Lvs. ovate, almost entire or slightly serrulate. 
Var. TOtnndifdlia, Arb. Eew. Lvs. broadly ovate or 
roundish ovate. Var. gpindea, Alt. (P. ilicifdliaf Willd. ). 
Lvs. ovate or ovate-oblong, sharply serrate. 

mddia, Linn. Spreading shrub, to 20 ft.: young 
branchlets puberulous: lvs. oblong-ovate to ovate- 
lanceolate, entire or serrate, dark green and shining 
above, %-2 in. long: fr. ovoid, pointed. May, June. 
Mediterranean region.— The most important of the 
many varieties are the following: Var. bnzifdUa, Ait., 
with oblong-ovate, obtusLsh lvs. Var. oloasfdlia, Ait. 
{P. ole(vfbUa^ Hort. ). Lvs. oblong-lanceolate, almost 
entire; branches erect. Vnr. p^ndula, Ait. Branches 
spreading and somewhat pendulous: lvs. lanceolate. 

angnstifdlia, Linn. Spreading shrub, to 15 ft., with 
glabrous branchlets: lvs. oblong-lanceolate to linear- 
lanceolate, dull green above, 1-2 in. long: fr. globose 
or ovoid -globose, pointed. May, June. Mediterranean 
region. Var. rosmarinifdlia, Ait., has linear-lanceolate 
lvs., sometimes over 2 in. long, and erect branches. 
The 3 spreading species are very closely related to each 
other and considered by some botanists to be varieties 
of only one species. 

AA. Lvs. 9-5 in. long: fr.}4^'*^-^^^Q' 
d6cora, Boiss. & Bal. (P. Vilmorinirti^a^ Boiss. & 
Bal. P.laurifblia^UoTt, P. Medw^dewi.Sred.). Shrub, 
to 10 ft., with spreading branches: lvs. oblong to ob- 
long-lanceolate, acuminate, usually entire or remotely 
serrulate, dark green and shining above, yellowish 
green beneath: fr. oblong-ovoid, purplish black. June, 
July. W.Asia. B.M. 6800. G.O. III. 4:673; 16:369. 
R.H. 1889, p. 199; 1895, p. 204, 205. M.D.G. 1898:349. 
S.H. 2:523. Gn. 24, p. 490. Alfred. Rehder. 

PHIL0D£NDB0N (Greek compound for tree -loving). 
ArdeecB. Shrubby or tree-like, with short internodes, 
usually climbing, rarely arboreous: leaves from entire 
to bipinnatifld. Differs from Schismatoglottis in floral 
characters. The flowers are monoecious, on spadices, 
with no perianth, the sterile with 2-6 stamens united 
into a sessile obpyramidal body, the pistillate fls. with 
a 2-10-loculed ovary and some staminodia, the Der- 
ries inclosed in the involute spathe. The species are 
all tropical American. They are monographed by En- 
gler in DC. Phaner. Monogr. 2:355 (1879), and more re- 



cently by the same author in Botanische Jahrbttchei 
26:509 (1899). In the latter, 167 species are accepted 

Only a few Philodendrons can be grown to have an 
ornamental appearance in a small state. One which 
goes under the name of P. elegantissimum, with finely 
cut leaves, makes a good pot specimen, although it will 
reach a good height where suitable opportunities are 
afforded. The same may be said of P. Selloutn, a beau- 
tiful species with pinnatifid leaves. The arborescent 
kinds should have a very porous rooting medium and 
copious sunplies of water while in active growth. When 
climbing tney must have provision made for the roots, 
which are produced along the stems. Some of the spe- 
cies do well climbing up the stems of tall palms, such 
as Arenga and Livistona ; otherwise dead trunks of 
tree ferns make admirable rooting substances for the 
roots to penetrate and cling to. Propagation is by divi- 
sion of the climbing stems. P. elegantissimum is an 
unidentified trade name. 

A. Leaves hipinnate. 
B. Terminal leaf-segment S-lobed, the lohes unequal. 

BelUimi, C. Koch (P. S4llowi, Hort.). Blade pinnat- 
isect, the segments again pinnate or lobed; terminal 
segment 3-lobed, the cuspidate middle lobe about equal- 
ing the obtuse lateral ones ; spathe slightly cuspidate, 
its tube longer than the ovate hooded blade, green with- 
out, white within. Distinguished from P. bipinnatifi- 
dum by the very numerous parallel translucent spots, 
which are visible on both sides of the leaf and are often 
excurrent on the margin. Brazil to Paraguay. 

BB. Terminal leaf-segment 8-5-lohedy the middle lobe 
much longer than the lateral ones. 

' UpinnatifidQm, Schott. Blade pinnatisect, the seg- 
ments again pinnate or lobed: terminal segment 3-d- 
lobed, the middle lobe ovate-lanceolate, acute, much 
longer than the obtuse lateral ones; spathe oblong- 
ovate, its tube scarcely distinct from its blade, purple 
without, white within. S. Brazil. 

AA. Leaves simple. 
B. Leaf-blade lanceolate. 

crassintrvinm, Lindl. Climbing: lvs. lanceolate-acu- 
minate, the midnerve very thick and inflated: spathe 
obtuse and hooded, apiculate at the tip. Brazil. B.R. 
23:1958. — P. n6h%le. Hort., is much like this and per- 
haps a form of it. It is larger: lvs. obovate-lanceolate: 
tube of spathe rosy crimson inside and outside, the 
limb white inside and spotted outside. 

BB. Leaf 'blade sagittate. 

tpeoidsnm, Schott. Stem tall, arborescent; petioles 
terete at the base, concavo-convex above, twice as long 
as the midrib; blade triangular -oblong-ovate, bright 
green, acuminate, deeply sagittate, the basal lobes 
rhomboidal, obtuse, abruptly narrowed on the inner 
side above the middle; spathes thick, green with pur- 
ple margins ; spadix finger-shaped, shorter than the 
spathe. Central Brazil. 

BBB. Leaf-blade oblong to ovate-cordate. 

c. Color of leaf milky white abovCf with reddish veins. 

86diroi, Hort. Lvs. cordate, ovate, milky white with 
reddish veins above; petiole cylindrical, pink. U. S. 
Colombia. 

CC. Color of leaves some shade of green abot*e. 

D. Petioles tomentose. 

▼ermodsum, Mathieu (P. Cdrderi, Hort.). Stem long, 
branching, climbing, ashy gray, scabrous, angular-cvlin- 
drical, swollen at the nodes; petioles stout cylindrical 
or somewhat angled, bright metallic red, covered with 
soft, erect, twisted, fleshy bristles and greenish hairs; 
blade glabrous, green above, brilliantly polished, or 
with paler lines and immersed nerves, bright green 
beneath with salmon -violet lines between the lateral 
nerves; ovate-cordate, the semicircular basal lobes one- 
third as long as the slightly undulate apical one. Inter- 
nodes of the stem 3-6 in. long: petioles 4-6 in.; blades 
6-8 in. long. 4-6 in. wide. Venezuelan Andes. I.H. 18:79 
(as* P. Jhiguense). 
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DD. PtUoltM flnbroui. 

dgknttam, Sehott. ClImbltiK; petfolei 3 ft. long. 



oraU or obllqaelj' semlcircalur, one-fourth u lon^ u 
tho ap[c»l one, sepsratod bv % broad parabolic alnna; 
Bpathe tube 2 in. long, obloDg, purple; spodiz Tocy 
thick. Trop. AmerloK. 

Imba, Sehott (P. Seiloteianum. Kantb), Brancbei 
maty purple: petioles ot young plant aemleyliotlrlcBil, 
terete, ipargBly brown-spotted, Hi-3 tiroes longer Chan 
the midrib; blade lUe parcbroent, cordate-oblong, tbe 
oblong basal lobes one-halt as long as the apical, aepa- 
rated b; a wide parabolic sinus, retrorse orsnb-intronie; 
apical lobe cuspidate; spatbe green outside, red within, 
its broadly orate blade dirty yellow; spadii shaped like 
a finger. Rio de Janeiro,— According to Engler, the 
Heilean P. langHitKum has been oallad P. Imbe in 
gardens. P. ioi>(r«innim differs Id having more elon- 
gated Its. which are red beneath. 

■pMttblla, Linden. Large, of vlgoroDS habit: Ivs. 
12-15 In, long, nearly as broad, silky or velvety green. 
Hab,l 

Andrcinom, Devana. Ltb. nUieTlarge,oordate-ovate, 
with abort basal lobes, broniy green. Colorobia. R.H. 
1886:36. — Sparingly grown. Looks like a narrow-lvd. 
AnthoHum. 



red whw) jonnc, Peru. I.H. 42:4S.-P.OIatai7u, Hook, t., Isi 
slimber sometblni like P. crssilnervium: Ivs. oblona-scnt«. 
dMp(reen,l:!-lSln,lai«, 3-5la.bro«l: gpHtheopen, TellowlBh. 
srimKHi within tha tabe. Bnull. B.U. Sei3.— >. imperidU Ii 
Biaiitl0Q«d In Bampeaa trade llsu, BnElcriuiionDU for onlr 
ODS P. Imperlsle (of Sehott) and that be rankes  Bj^onjrm ot 



PHLOHIS 



130& 



rsillni 






mlrab^ adsiil«d foi'xrowlns'oa plllsrs or wire sbs pet. It is 
P, imperialn. The hsblt la mnch more graceful, tha heart 
rrom citheT aide of the broad li(ht treea midrib, rilend Irrssu- 

bsaesof Ihe petioles boar hrlfht t^d xnd grerji ph^llodea." P. 



PHLEBODIim (Greek, n rein]. PalypodiA 
genus ot fema related to Palypodium and aoi 
unil«d with It. but difleririK widely In tbe vonation, 
which Is broken up into ample areolae, each ot which 
contain 2 or more free veinleta which boar tbe sori on 
their united tips. 

ftfttatim, R. Br, IPnlypMium aiireiim. Linn,). Lvs. 
2-^ ft. long rising from large, scaly vlde-creeplng root- 
alocka ; divislona 5-B In. long, nearly an inch wide, with 
copious, large, bright yellow sort. A rich ornamental 
species from tropical America, with glaucous green 
leaves. In Florida it grows on palmettos. 

P. aia&eam, rar. UavU or P. Mavii. See Phymatodea. 

L. U. UNDUtnooD. 

PHLSDX {phUot, an old Oreek name for a kind of 
reed). Qramintit. A genua of 10 species in tomperute 
■ones. Splkeleta 1-Rd.. in a close cylindrical npike-llke 
panicle ; empty glumes 2, persistent, keeled, short- 
awned: fl.-glume shorter, delicate, awniess. Perennials. 

praUOH, Linn, Timotht. Herd's Qbasb. Figs. 
ITM, 17,'i7. Commonly cult, for hay and for pastures, 

grasai^a. It was introdnced Into Marylanil about 17S0, 
from Europe, where it ia native, by Timothy Hanson, and 
hence calli-d Timothy, The other name ia said to come 
from a man by tlio name of Herd, who found it growing 
In New Hampshire and began Ita cultivation. U ia bet- 
ter adapted for hay than for pasture, and tor tbe latter 
is auited to temporary rather than permanent pasture. 
A. S. Hitchcock. 



FHLOQ&O Ax TU II B (Oreek for /lame, and acanUins). 
AeaMkAcaa. Tall half-shrubby herbs wltta entire or 
somewhat toothed Ivs.: fla. white, red or greenish in 
long terminal or short lateral spikes; calyx S-part«d, 
segments linear, awnlike, acuminate; coroila-tulie long, 
broad, curved, limb 2-11pped, upper lip 
erect, entire OT2-lobed; lower lip 3-parted; 
~ ' ' Btaroens 2, Inserted on the lower 
the tube, anthers with 2 parallel 
'ary many- ovuied ; capsule round or 



rative pot-plants in the greenhouse. They 
ire a rather warm, dainp atmosphere 
a soil rich In hutnua. Propagated by 

thyrailUnia, Neea. Shrub, 3-T ft. high: 
ivs. Ti 1H, lanceolate, ^abrous: fla. orange, 

ia long, dense, villous thrysea ; corolla H 
in, wide, tubular, 2-llpped. India. Cult, in 
S. Fla. Native to IndU. 







oiUlary 



used by DIoacorides). 
bout 50 species of herbs 
the Mediterranean region with 
3f rather large yellow, purple or 
oien apeciea have been cult., but 
they are rather coarse plants except for wild gardening 
and among abrubbery. They are of tbe eoslest culture. 
The genus Is placed by Benthom and Hooker next to 
Leonotia (Lion's Enr|, wbirh, however, hos an excea- 
slrely long npper lip. Phlomla planta are more or lesa 
woolly, and aome of the species not cult. In America are 
couBpicuously wbite-woolly. Lvs. all alike, or the up- 
permoat reduced to bracts: whorls many- or few-fld.: 
fla, aeasile; lalyiuRUBliy plicate, truncate or with 6 equal 
teeth; upper !ip of the corolla (gates) broad and com. 

stamen34,didynamoas. The flrsl three apeclea described 
below belong to the section Euphlomis, In which the 
galea (upper lip of the corolla) is only shortly bearded 
and tbe lateral lobes of the loner lip are small and 
appendagcd ; the last apeclea belongs to tbe section 
Phlomldopals, in which the galea in long-bearded In- 
side and at tiie margina and the lateral lobes of the 
lower lip are nearly as large as the middle one. P. 
tHberoin has run wild aparingly in the East. It is a 
vigorous and hardy species, propagating by subter- 
ranean tubers. 
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B. Plant 



A. FU. ytllotv. 
rubbg: brads not iharp and rigid at tht 

c. Whorit SOSO-fld. 
tnitledM, Linn. Shrub, 2-1 tt. hifih, divaricfttely 
much-branch «d : Its. rounded or wedge-Bbaped M the 
base: brscts brosdly ovate or ovate-lanceolBte. 8. Ea. 
B.M.1S4n.-ln the Eut It blooms from Jnne to July. 
In S. Calif., according to Franceschi, it blooms in win- 
ter, and has the merits ot wltbHtandinK drooKht and 
heavy Be* winda. In New England it needs protection 

CO. Whorls abavt 16-ttd. 
TlieAttt, Poir. LvB. truncate or anbcordate at the base: 
bractH lanceolate-linear. Sytitt. Not in the trade, but 
inserted to show the differences between this and P. 
Sutitltiana as recogniied by DeCandoUe. 
BB. Planit ierliaeeaui: bracli very tliarp and rigid at 

BumMIUUM, Xak. Herb, a-5 ft. high: lowest Its. 
deeply cordate: whorls 40-50-fld. Syria. B.H. 2543 (as 
P. tunarifolia, var. BuiielliaHa) . 
*A. Fit. ptitple. 

taberdw, Linn. Herb, 3-S R. hl^: Its. deeply cor- 
date; lowest ones 6 In. or more long; floral Its. 2-3 in. 
long, 6-a lines wide: whorls »(K40-fld. S. Eu., eastern 
and nortbem Asia. B.H. 155S. ^_ j( 



of its bloom, Is an important reason tor Its popularity. 
It Deeds a warm, sunny place. It will grow eTen in 
poor soil, bat in order to develop to Its highest perfec- 
tion It rnust haTe rich soil and the individual plants 
must be given room (say] ft. apart each way). Seeds are 
usually sown in the open as soon as the wealher Is 
settled; sometimes they are sown Indoors, but the plants 
1.1 __ .!._. .Li- . gjy practiced. It the 



II late fall. 

The perennial Phloxes comprise many species. P. 
paniculata and P. matulata hare gtTen rise to the 
common perennial Phloxes, whereas most of the otlier 
species are planted sparingly and haTe not been greatly 
modified bv domestication. The garden perennial Phlox 
(of the P. paniculata and P. maealala type) la 
amongst the most showy of garden herbs. The terminal 
panicles haTe become 1 ft. long !□ some forms, and as 
densely filled as a hydrangea. The colore are most fre- 
quent In reds, but there are many purple, white, salmon 
and particolored varieties. This perennial Phlox shonld 
haTe a rich and rather moist soil If it is to be grown to 
perfection. Let each clumphaTeaspace, when fully de- 
veloped, of 2-3 ft. acroas. Theplants as purchased from 
'es usually do not come Into full aoriferousness 
leir third or fourth year. They will continue to 
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I highest satisfaction in blooms, 
however, the plants should be relatively young of at 
least often renewed by dividing the clump. The atool 
gradually enlarges outwards. From the young, vigor- 
ous shoots on the outside of the cluiup the new plants 
shaald be reared, If one desires to propagate the variety 
to any extent. Old stools should he taken up every vest 
OT two, and divided and transplanted. This work is 
done in the fall, afler the growth hon ceased. By thla 
process, the plants do not become weak and root-bound. 
Inferior and vigorous seedlings ore often allowed to 
grow about the old plant, causing the named varielles 
to "run out," The perennial Phloxes usnnllv bloom in 
earlv snmmer. but if the lips of the shoots are pinched 

early summer, the bloom may be 



delayed 
Phlox Is 



itil lat. 



>r fall. 



Polemonlum. Some 
r less slirubby at the base. The 
1, the lobes 5 and roontly obluse, 
the throat narrow or nearly closed. The stamens are 6 
and inserted on the corolla-lube, the anthers usuallv in- 
cluded in the tube. The fruit is a small capsule wilh 
3 loGule^ and few to several small u^iually flattlsh seeds. 
Leaves mostly opposite (upper ones sometimes alter- 
nate), entire. See Gray, Syn. Fl. vol. 11, pt. 1, p. 129. 



alba, 12. 

arUtata. 9, ] 
biflda, 10. 



FHti<lX (Greek tor flame, once applied 
Lychnis). Polemonidcta . Phloxes are amonftstioemosi 
satisfactory of garden plants. Their neat habit, briftht- 
eolored flowers, profuseness of bloom, and ease ot cul- 
ture make them favorites everywhere. The Phloxes are 
herbs, of about 30 species all North American 
le Chilean), oltbough P. 
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of Texas, which has now 
1 annual. It has been im- 
tbe named 



mensely modiRi 

garden varieties are numbered by . 
forms differ In stature, color, size and shape o( flower. 
Some are aemi-double. An effort has been made 1« pro- 
duce a yellow flower, hut nothing nearer than a baff has 
yet been secured. The Plilox colors run to the cyanic 
series, and it Is probable that a pure yellow is unattnin- 
ablo. Phlox Drtimmondii Is of the easiest culture. 
This fact, together with the profusion and long season 



prandi/Iora. 1. 
Jirimoldiana. ] 

Leopoldii. L 



of 






lal garden Phlnx, pubttcent, i 



panlculala. 3. 



per Irs. offen 



1. DrAmmondll, Hook. Pigs. 1758-60. Erect, brooch- 
log, 6-IS In. tall : Ivs. oblotig-acute or lanceolate, the 
upper ones more or Ip.'s claBping: fls. showy, lu broad 
mostly flat-topped cymes, the calyx-lobes long and nar- 
row and spreading or recurving in fruit, the corolla- 
lobes brood -obovate. Texas. B.M. 3441. B.E. 2.1:1949. 
— This is the common annual garden Phlox, now eulti- 
Tated In nnmerous varieties, some ot tbem having 
deeply cut petals (the "stsr^Phlexes). Pig. 1758. The 
soeds were received In England in the spring ot IRTj, 
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from Tezaa, bftTinic been eollectnl by Dnunmood. In 
Oelober o( tlut year It wu described uid flgrured in 
BoMoleal H^gailne, by W. J. Hooker, as Phlox Drvm- 
moHdii. The flower ma deecdbed u "pale purple with, 
out. within, or on the upper side, of a brllliimt rose-red 
or purple, varying eioeedlngly on different individuals 
Id intensity, mud in their more or less red or parple 
tinge, the eye generally of ui exceedingly deep crlni- 
son." Lindiey described snd flgared it in Botuical 
Hegiiter, 1837, describing the flowers as "either light or 
deep carmine on the inner surface of their corolla, and 
a pale blush on the outside, which sets off wonderfully 
the general effect. A bed of this plant has hardly yet 
been seen ; far It is far too preolaus and uncommOD to be 

rissessed by any oue, except In small quantities; bat 
hare had snch a bed desorlbed to me, and I can readilf 
believe that it produced all the brilliancy that my in- 
formant reprexented." At the present time. Phlox 
J>rutHtHi>ni{iJ is one of the most papular annuals, and 
It has varied into many shades. P. horltniiirtloro, P. 
MUllala, P. Leopoldii, P. graitdinora, P. Beytioldiana, 
snd many other names, belong here. 
AA. Ptnnnial moxti of variiHi» habit, tiHir pubti- 
(tnt orglabroui. 
B. Flotcrrtnt ttemt end and uiualjg gUrfiih. 
0. Plant glabroui [txetption* in var, at No. C). 
n. Inftometnee largt attd ihyrie-likt; planli tali. 
__M, Uan. (P. deeuudla, Hort.). Fig. 1T61. 
[. Phu>s of gardens. In many forms. Plant 
id erect. 2-1 ft., glabrous: Ivs. ohlong-Ianceolate 



DC. Innortieenet (mall awl I<»t« or tlat4opptd! plaHi$ 
loieer. 
t. «TtU, Linn. (P. CaroRna, Ltnn. 



Bweet). A foot o 

short, decumbent base : Its. narro 

lanceolate, the lower ones tapering t« 



P. MfOra, 
erect from a 
te to ohlong- 
and the npper 



1761. Phlox paniculate. 

ones Bomeiriiat claspin§r: As. pink or light red, about 1 
in. across, the straight or slightly curving tube twice or 
more longer than tlie rather short and broad calyi.teeth. 
Pa., south, mostly in elevated regions. B.M. 628. 

5. Blkbtrrima, Mnn. Fig. ITG2. Differs in somewhat 
taller growth, I in ear- lanceolate to n arrow -laDceolste. 
taper-pointed, flrm, nearly veinlesn Ivs. which have 
revolute margins, and In the narrow, very sharp -pointed 
calyx-teeth. Va. to Wis., and south. 

Var. •nHrutloOMi, Gray (P. >«ffnitie/Htt, Willd. P. 
H(/t<la, Pursbl. Stiffer, someiitncs pubescent above: 
Ivs. considerably broader: fla. varying to flesh color. 
Qa. and Tenn., south and west. B.U. S155 (as P. earnta). 
B.R. 1:68. 
cc. Plant diitlnefly hairy or pubeictttl {txttpliont in 

Jfo. 9). 

D. Sterile, proitmle or running thooli arising from tht 

bate ol the plant. 

6. dlfklloibh Linn. (P. Canad/ntii. Sweet). Weld 
SwBET WiLUAH. Stems slender, pubescent, 10-18 In. 
tall ; Ivs. varyingfrom linear-oblong to ovate. lanceolate, 
._ __.._. <._ ._ — n„]] cymes terminating short 



nm. PhkH DruramendU. 



ally thicker than those of toe above, the upper onen 
usually clasping: calyx-teeth short: lis. as in above. 
Range of the last, and In cutt.. but less important horti- 
onllnrally than P. panicnlala 



, blui 






and somewli 

in lowlsh grounds wt 
B.M, 163. Q.P. 7;25«.-j 
flower, often coloring the 
parts. Prefers rich soil. 
7. Ttptani. Mlchx. (P. 
weak, the flowering stem 



'h blue. 

the corolla-lohes often notched. 

Woods and copses, 



, Sim. 






igG-l:i in., the sterile 
ones long ana proBtraie, me piant thinly glandular- 
hairy: ivs. short-ovate or obovate, more or less obtuse; 
fla. few In each cyme, purpleor violet, the lobes mostly 
entire, the calyx-lobes narrow and subulate. Pa. and 
Ky. to Ga., mostly in the upper regions. B.M. 663. 
DD. sterile protfrait thoots none. 
8. MBtaia. Sims (P. proeiiinbent, Oray}. Stems 6 in. 
or lens high from a decumbent base, pubescent or hairy: 
Iva. numeroui, mostly in rosettes at the base, few on 
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tbe flowering- stems, amBll. ablong-luiceolmto to llneor- 
obloDg, mostly obtuse but Bometlmea nearly or qaite 
■cute: fls. Dumeroua for the siee oF the plant, purple, 
pink or nhite, tbe lobea asuslly entire, tbe calyi-lobes 
narrow and eharp-aciite. Dry lands, Va. to Ky. and 
south. B.M. 130e. 

9. pIUM, Linn. (P. ariirdto.Hlehx.)- Stems slender 
but erect, 2 ft. or less tall, puttescoat or bairy {nearly 
glabrous forms occur): Its. small, linear or linear- 
lanceolate, widest near the base,  



oae tn rather li 

Dry fields, woods and prairies, British Amer. to via. 
and Tez., etowIdk as tar east as New Jersey. B.H. 
1307. L.B,C. 13:1251. 

BB. FlMctring iltmt diltvtt and branching, otttn 
errrping, loir.- planli ot mare or Itii tufltd 
habil. 
C. Corolla-lBbt* 4-parted or very itronglf netektd. 

10. bUlda, Beck. I.ow, the stems stiff and sometimes 
almost woody and often 1 ft. long and rIsinB 3-8 In. 
from the ground, minutely pubescent: Ivs. linear and 
rlfcld, 3 in. or lesx long: Hs. scattered. Tiolet'Purple, tbe 
lobes 2- or 3-cleft as far as the middle or farther Into 
narrow spreadlna segments. Prairies, 111. and Mo.— 
Bu-ely cultivated. 

11. BtalUrla. Gray. Glabrous: Ivs. linear, sparingly 
clliaie towards the base: (Is. scattered, usually 

Ion g-ped uncled, pale blue to whitish, the lobes , 
cleft only at the apex into short oblong parts. 
Lexington, Ky., to Bouthem 111. O.F. 1:257. 
CC. Corotla-Jobt» very ihalloic-nolchtd or eHtirt. 
u. Pfdunclft uiHally hroHns ffic (o tevtral 
tlindtr-pedieelltd tla. 

12. ■nbnUtk.Llnn. (P.nfrdlts.Lodd.). Oboiwd 
llNK. Mobs Pink. Fig. 176.1. IHifted or matted, 
the depressed stems more or less pubescent: 
Iva. crowded or fascicled (except on the flower- 






In.  



ally stiff, elliale: fls. nearly I 
lue^ pink or while, in small 
standing 2-6 in. above the ground, the 



KewTork W. and S. B.M. 411; 115 (as P. ir'n- 

«n). L.B,C. 8:7B0; ie:17.'il (as P. ari«fa(a).- 

A mocb priied old garden plant, useful tor col> 

, oniilng where It Is desire 



IV er the earth 



ms profusely In spring. The plani is very 
able. P. NfUoni, Hort.. and P. niftilit. I^dd., ere 
e-fld. forms. Var. &lba Is a common while form, 
re are striped forms. Var. trondAM Is a vigorous 
len form with rose-colored fls. 



a. Lvs. CTiradtd c 







13. DoOllMll, Hook. Very low and densely tufled, 
pubescent or nearly glabrous ; lvs. very narrow, pointed, 
the margins at hasc often Filiate: fls. small and short- 
stalked, purple, lilac or while, about H in. across, the 
lobes oborate and entire, tbe tutie little exceeding the 
calyx. Utah and Mont., W. 
u. Lvt. Utile it at all faiHeJed: plant only lootrly 
lulled 
: Style ntarly or gnltt equaling tlte torolla-lubt. 
. adsdrgeni, Torr. Stems 3-6 In. long, diffuse and 
indlng, glabrous except the peduncles and ealyx: 



long: fls. rose-coloi 
■cross, the obovate 
longer than calyx. 



r- whitish, m 



^gon. ti.F. 1:66. 

rr. Slylt tery thort. 

IS. ipmUm, Pursh. Variable In si 

tending to li ft., more or less glanduli 
or less long, linear to lanceolate, thi 

obcordate, the tube little surpassing 



lie, sometimes as- 



lina, Nntt. Only a few inches high, glandolar- 
«nt; lvs. 2 In. or leas long, linear, sometimeK 
lie: fls. light red or rose to white, scattered or 
hat corymbose, about I in. across, the lobes usn- 
itlre and roundish, the tube somewhat surpassing 
calyx. Colo., New Hex., Tei. O.F. 1:113. 



the Date- 

„ __ , ... .le Greeks 

were supposed flrst to have seen it, or of the PhtpnlolsJI 
purple, or of tbe fabled bird of Egypt). Paladcta, An 
exceedingly distinct and popular genus of palms, whose 
horticultural merits are discussed below. 

Spineless palms, without trunks, or with stout or 
slender, short or long, often cespitose erect or Inclined 
trunks, clothed above with the persistent bases of the 
leaves : lvs. terminal, spreading, recurved, unequally 
pinnate; segments somewhat faaclculste or almost equl- 

tigld. Inserted by the wide bsse; margins entire ot 
folded in their entire length; racbis laterally com- 
pressed, eoDve:c on tbe hack; petiole plano-convex, usu- 
ally spiny, with very short rigid pinOK; sheaths short. 



ITU. Phlox lubuUta. or He«* E^ah. 

flbrouB : spadlces nsnally many, erect or nodding In 
fruit, or pendent: peduncle strongly compressed: 
branches osually somewhat umbellate: spatbe basilar, 
entire, long, compressed, 2-edged, eoriaeeoui, Tautialljr 
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•nd >t length dorsallf divided ; bracts dbiuII; obao- f^>Tn{z in ^larida. -No palms in the writer's Florida 

lete: Us. yellow: tr. a berry or drupe, oblong, ormnge, gBrdenP&n vie Id besutj, statellness, and iuu»ive growth 
brown or black Species 10 to 12. perhaps more. Tropi- with some of the members of the genas Fhienii. The 
sal snd sublropleal AsU and Atrlea. undersigned cultivates spectmenB of all tbe kinds of- 

Jarrd Q. Swth. (ered by the traiie. All the palms for this Florida gar- 

den, with a few eiceptiuus. have been raised during 

Ptianix in Gtmral. -Tbe latest botanical monograph 
of l-h(£Dii (bv Beccarl Id Maleoia :>:345) admiti 
species, although there are about 60 names, 
"lumping" of species le Ttry unwelcome to tl 
cultnrist, and it Is probable that nearly all tbe s; 
cited below represent torms that are abundai 
tinct for horticaltural purposes. 

A good horticultural appreolatlon of Pbce- 
nlx is that by William Watson, of Kew, Id 
Q.C. III. 9:-ai, 298. from which liberal ex- 
tracts are made below. Pbceoiies differ from 
all other pinnate -leaved palms in having the 
Ivs. folded upwards and lengthwise, and in 

Dato stone. The plants are 'either male or 
female. The [rulta of only one species are 
used for food; vli., P, daclyliltra. IForDate 
culture, see Dale. ) In England only P. TVpi- 
tola ranks among popular decorative planta. 
Of all palms, the cultiTated species of Phce- 
nlK are the most difBcult to deflne. Uany 
hybrids have been raised In the gardens of 
the Riviera, where many species flower and 
fmit every year. It Is almost impossible to 
keep these pure. Kercbove records the won- 
derful fecundity of a Phipnii; P.ntlinata ' 
at Nice fertiliied with pollen from P. (mnii, 
Ttctinala and pumita produced 20,000 seeds. 
log of PhiBDiies from seed Is done on a large 
tbe Riviera. The seeds are sown in beds In 
and tbe seedlings transplanted into shallow i 
like celery, so that the trenches may be ; 
Hooded during the summer drought. Watso 
that next to the coco-palm, the Date Is perl 
moBl useful tree In the world. 

P. Cnnarifniii is the noblest of all Phten 
one of tbe most majestic palms In cultivation, 
of growth Is astonishing: a tree aapposed to b 
years old had a trunk 4 feet high, 3 feet Id dia 
base, with about 100 Ivs. rormlDg a head 25 fei 
Another specimen of about the same slse 
bunches of fruit, each weighiog about 50 Iba. 

P. lylveilrii Is the Wild Date of iDdia, wh 
cultivated (or Its sap, which yields sugar and 
The trunk attains a heUIit of about 4 feet wbe 
olrl. and it In then tapped by cutting a notch in 
at the top and catching the sap as it runs out. 
continues to yield annually 15-18 Kallons of sa 
25 years, or 8 lbs. of sugar per year. Fifty i 
tons of date-sngar are produced every year li 
alone from this and other palms. 

ner name by Beccarl. Taking the dwarf, c 
shiny-leaved elegant plant found In l^alTrari 
S'luth M Grahamstown, and coniparing it with 
sol iiary -stemmed, huge-headed, gray- green -lea' 
of the tropical regions of Africa. It is diflleult t 
that they are merely forms of one species." 

The following are grown at Kew in greenho 
perature (others require sluve trentment): F 
ientit.daelylifira. hiimiiii aDd var. Saaetat 

The moHt Interesting novelty in Phcenix di 
IrnI decade Is F. Jtahrlfnii. the pygmy Phtrnix. rig. 
17115. SpeclmeDs 20-:mi yrn. old have stems Dot over 
2 ft. high. Watoonsays: -It is by far the sniallesl of 

all the many Kinds of Phtenix known, and is also excep- the last ten years from seed In the writer's greenhouse 

tional III the torm ol its stem and In the elegance and j„ Milwaukee. Most of them, although planted on high 

BOtt texture or Its bright green leaves Watson adds „d dry sandy pineland. begin to show an elegance, 

that It deserves to rank w th Coeot IP.rfdf/JJnna and s^telinpsa and beauty entirely beyond all expectations, 

Oc»ao»«j,rflc,ii« for usefulness in a small sMte. This especially the species of Habal and hardy Coc^but the 

palm juekers freely and Ir, a wild stale grows In clnmps. phteni.ea are far ahead of them all. As soon aa the 

Out of defrrence lo Ihe latest monographer. P. Uabet- seedlings began to show their characterlsUc leaves they 

*"-.. Is here treaW as a variety of P. fc.imri,.; but were sent to Florida. The flrst ones were set out in the 

Wat.on declare, that It is a distinct spec es and that in ,^i „[ igg,. ,)f [hese PhcBnlxes several have attained a 

the lomi and texture of its Ivi. It resembles P. rupteola height of 19-15 ft. and a spread of Ivs. 15-25 ft. In diam. 

more Iban any other species. Ty_ «_ q-^e massive trunks are almost aa thick as a water barrel 
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■ud the faelgtit above the gnmnd la 4-4 ft., while »t leut 
3 feet more are buried In the ground like  post to 
keep the exceedingly heavy top in position. The trunK 
all aroDDil and up from the ground la provided with 
■troQg Iva. 10-15 ft. long. In the lower eitremlty of 
each frond the leafleU are replaced by long formidable 
■plneH, which perhaps seire the purpose of proteciing 
the trunk and the earth ot the plant from the attacks 
of man and beast. 

The type of the genus, the common Date-palm, 
Plurnix dactytifera, is the least ornamental of all, and 
its growth is disappointingly slow. The wric«r has seen 
a plant 10 years old which just now begins to form a 
trunk. Well-grown specimens are very flna, but they 
caaooC be considered rivals in beauty of the four kinds 
which are the subjects of the four fallowing para- 
graphs. Phanixdaetylifera, var. eieiUa, is much more 
robust and rapid -growing than the typical Data. 

The East Icdiaa Wild Date, Phanix lylreatrit, though 
having the same glaucous foliage as the common spe- 
cies, is a rapid grower and an eicendliiKlj' beautiful and 
stately palm. The writer has seen specimens Vi years 
from the seed that had assumed a height ot 25 ft., with 
Its. ia-15 ft. long and a spread of the crown 25-30 ft. In 
diameter. It Is perfectly hardy, having stood a frost of 
15° above lero, and it grows equally well on high and 
low land, though its growth is much quicker in fairly 
moist soil. 

The stateliest of all the palms that can be grown in 
the gardens of Florida Is the Canary Island Date, 
Phanix CanaTientig, a species with huge Inmk and 
Immense Ivs. 12-15 ft. long, with a xprcad of the crown 
averaging 30 ft. In diameter. The leaflets, which are 
densely set along the midrid of the frond, are Sattened 
and are of a glossy dark green color. At an age of 8 
or 10 years this species begins to form a trunk and to 
show its true character. The trunk is now about 'S feet 
in diameter and Its masalveness reminds one of a water 
barrel. At an age of about 1'2-I5 years this palm in a 
grand and noble object, a perfect picture of symmetrical 
beauty. There Is no palm in the Florida gardens that 
can compare with It In stateliness and grandeur and In 
rapidity of growth. Its beauty is much enhanced if 
planted in groups or If arranged with specimens of Sabala 
and Cocas and the grand Bambiita argtnlea. Land- 
scape effects can be obtained I " ' 
not only unique bnt at the s 
beautiful. 

Perhaps of equal beauty and a 

been raised by the late E. H. Hart, 'between P. Canar- 
ientU and P. tylviilria. It ha.i the beautiful glaucous 
color of tho latter and the flattened leaflets as well an 
the sturciy growth of the former. A plant received 
by tho writer In the fall of 1801 is now 13 ft. high, 
•■ I. of the trunk of 3 ft. The I 
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reclinaia, with arching leaves, perhaps never grows 
higher than 10-12 ft. It is a bushy palm of a glossy 
dark green color. P. NalalensU and P. ZaHxibarttiiiM 
seem to be identical with P. rtclitiata. P. farinifm Is 
a low bushy palm of great elegance from East India, 
and P. rupicota and P. cycadUoiia are also very grace- 
ful and One species. The latter species has the most 
beautiful and elegant foliage of all the species of 
Phienli. P. pHmila and P. aeaulin are very small 
kinds, while P. pnludota, being provided along the 
leaves around the stem with formidable spines, forma 
dense and impenetrable thickets. P. slauca is a small- 
growing species with gUocoas-green foliage. These are 
all tender palms, but they grow well on high pinelaod. 



!t of the same state- 



aim. 



a the 



ir 12 f 



long. 



the upper ones gracefully arch to all sides. Most 
indeed a grand 
tenuit. It In 



the most beautiful of all his pelmx 
and beautiful plant. 

Another palm of great beauty 
similar to the Canary Island Dat> 
slender I ' ' " 



:h lighter green color. It Is of a very 
strong growth and sion forma flue specimens. This 
species belongs to the group of large growmg kinds 
forming a single stem. They produce no muckers ot the 
baie of the trunk to speak of Most ot the other kinds 
are smaller, more lender, busby, and produce suckers 
freely. 

According to Drude, In "Die Natiirllchen Pltansen 
f».milien," there are only about eleven good species of 

various species are at present not well understood and 
considerable confuaion prevails among the synonjms 
P. Ltonenti* and P Jjunoia are apparently nut to be 
separated, the latter being perhaps a synonym The 
glossy green Ivs are provided on their eclges with 
soft white threads It la a strong growing palm with 
long and slender Ivs , and, as suckers are pushed up 
profusely it soon forms dense rlumpi of great beaut) 
which eventually attain a height of 15-18 feet P 



» be a form of P. Anmilfi. 



All these Date-palms grow with great luznrlance Id 
south Florida; but P. Canariengit, P. ayhtllril, P. 
ienuii and the hybrid between P. Vanaritmii and P. 
gylvestria ace not only the hardiest and the most beauti- 
ful ot all but they form extremely elegant and stalely 
ipecimen- '- -' «— -i-. -^ • -i — ^- _ 



I of planting. 



They grow most luiurlantly In low, 1 . . , 

they also do exceedingly well on high pineland if well 
fertilized during the rainy season. In fact, they will 
thrive under an application of nitrogenous tertiliiers In 
quantities aufBclent to kill almost any other plant. The 
lower leaves of P. Cattarieyuii often suffer from rusty 
spots which disfigure them badly, bnt the spots will 
soon disappear it the plants are well watered, cnllivaled, 
and fertilized. 

All the members of the bashy-growlng group of Datt-- 
- -'- - are rather lender, and they have suffered severely 



bytl 



savy fre. 



's which 



 of ll 



years. Though losing all their foliage, they wilt h 
flne as ever the nest fall if, immediately following the 
frost the beart-leat is pulled out. It left in Its position 
It will soon rot and injure the cenler of the plant be- 
yond recovery. 

Deep planting Is very essential with all palms, but 
especially with the large and massive Dates. Each 
plant should be set in a basin-like excavation about 6-8 
ft in diam. and 2 ft. deep In the center. It Ibis precau- 
tion Is not taken the heavy palm would very likely be 
blown over by strong winds. The young palm after 
planting works Its way down until It stands about 2>i-3 
ft deep in tbe soilj then the trunk grows upward. 
There it stands like a post, smoothly rounded at the 
bottom, emerging Its long, rope-like roots In all direc- 
tions but particularly downward. The writer knows of 
a specimen In which the ends ot the roots at a depth 
of \j ft. could not be found and they evidently went 
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down many more feet until they had reached the day- 
bank or the water. There are quite a number of small 
feeding-roots found in dense masses all along the rope- 
like main-roots near the surface of the soil, but not such 
a network of surface-roots as we And in all the hardy 
species of Cocos (of the C. australis type), in which 
almost all the roots run horizontal and are mostly found 
near the surface, while in the species of Phosniz they 
run downward. The large-growing species flower pro- 
fusely in the fall and winter, while the bushy species all 
flower during the spring months. In all the species of 
Phoenix the male and female flowers are borne on differ- 
ent individuals, and the various species flowering at the 
same time hybridize readily. q. Nehbumg. 

Phanix in California,— The undersigned now has 
growing in the ground the following species: P. Canar- 
iensiSt daetylifera, reelinata. all large; eyeadifoliaf 
farinifera, DMmi/a, rupicola, tenuis, 2-4 ft. high ; 
Haneeana, Jubue, aylvestrit and Zeylanica, all in pots. 
Much eonfasion exists here, and few dare recognize 
more than the three first named. We have P. dactyl- 
ifera as high as 100 ft. Some specimens grown from 
seed saved from commercial dates have made 50 ft. of 
trunk in 30 years, while others of the same seeding 
have made but 8 ft. Either we have numerous hybrids 
here or else some species that no one knows. We have 
them in all shades of green and glaucous-green, all 
habits of growth, stiff and upright, pendulous and soft, 
narrow leaves and broad ones, slim-folded and wide- 
spreading, the latter like an inverted leaf of Jubna 
spectabilis. No one here has attempted to straighten 
tnem out. The only species easily recognized every- 
where and by every one is P. VanariensiSf the gem of 
the genus. This is regarded by one eminent Calif omian 
nurseryman as a garden hybrid, but it always produces 
fertile seeds, and seedlings from it do not vary, which 
cannot be said of any other Phcenix here. Next In popu- 
larity comes P. reelinata; the others are onlv found in 
collections. P. dactylifera is seldom planted now, and 
few nurseries ever grow it. All species of Phoenix are 
hardy here as far as the writer knows. P. Canariensis 
is most easily removed from the ground, and the best 
time is Aug. and Sept., the hottest weather, as then they 
recuperate faster. The only other time to remove is in 
the early spring, before growth, and then if the weather 
turns cold it is risky. Ernest Bkauntok. 

PhiBnix in the iVbWA.— Although Phoenixes cannot be 
considered to be as decorative subjects as the Howeas 
aad Chrysalidocarpus, they are among the hardiest of 
palms. For any unfavorable situation where any palm 
can be expected to thrive, recommend a Phoenix. Out- 
doors they endure the hottest sunshine without losing a 
particle of color, whether placed in jars, vases or beds. 
As house plants they are unequaled for resistance to 
neglect. They also bear the tying and untying and the 
crowding and wear and tear of public decorative work 
better than any other palms. The writer has a pair of 
specimens of Pho'nix rupieolaf which within the past 
six years have been packed and unpacked five hundred 
times; they have withstood excessive heat and cold, 
ga^ and dust, and still stand to-day in the broad sun 
with their arching fronds perfect. The Date-palm is not 
quite so graceful. P. Leonenais or spinosa is slit^htly 
stiffer than P. mpieola^ but very handsome. Other 
kinds useful to the florist are P. Canarienais, farinifera^ 
pumila and tenuia. (This parairraph has been adapted 
from an article in Scott's Florists' Manual which era- 
bodies the experience of Mr. Scott and of the under- 
signed-) W. H. Taplin. 

INDEX. 

(VsrioQB Other names will he fonnd in horticQltnrnl Mtera- 
tnre. btit the following comprise those known to the Ameri- 
can trade.) 



arnnlis. 7. 
Anderaoni^ 1. 
I'ttnariensis, 9. 
cucaditolia. 11. 
dactylifera, 11. 
excelHa, 11. 
farinifera, 4. 
Hanceana, 8. 
humilis. 6. 



Jvhm, 9. 
Leonertaia, 2. 
Lourierii, 0. 
macrocarpa, 9. 
tnelanocarpat 2. 
palndosa. 3. 
pnmila, 8. 
posilla. 5. 
reelinata, 2. 



Roebelenii, 6. 
rapicola, 1. 
JSenegalensia, 2. 
apinoaa^ 2. 
sylvestris, 10. 
ttmiia, 9. 
Zanzibarmaia, 2. 
Zeylaniea, 5. 



A. Texture of Ifta, flaccid 1. nipioola 

Texture of Ifta. rigid. 
B. Arrangement of Ifta, t-ranked, 

c. Form of Ifta, lanceolate 2. reelinata 

cc. Form of Ifta, enaiform, with 

filiform tipa 3. palndota 

BB. Arrangement of Ifta, £-4 or many- 
ranked, 
c. Position of Ifts, equidistant. 

D. Color of Iva, dark green 4. farinifera 

DD. Color of Iva, light green 5. poflilla 

cc. Poaition of Ifta, grouped or 
faacicled, 
D. Stem bulhiform: Ivs. short, 
B. Jjfts. scattered, irregularly 

faacicled 6. hnmllie 

EE. Lfts, in nearly opposite 

faaciclea 7. aoaolie 

DD. Stem erect: Iva. long, 

E. Zfva, very alender 8. pnmila 

9. Canarieniia 
EE. JAfa, more robuat, 

r. Foliage glabroua 10. sylTeetrie 

FF. Foliage glaucoua 11. daotylifera 

1. lapfoola, T. Anders. (P. Anderaoni, Hort. Cal- 
cutta). Stem 15-20 ft. x8 in., solitary, slender, naked: 
Ivs. 10 ft., quite glabrous; petiole compressed; seg- 
ments ly^ ft., 2-rtmked, not fascicled, flaccid, bright 
green. Sikkim, Himalaya. G.C. II. 8:45. F. 1887, p. 
165. I.H. 25:318. F.R. 1:143. A.G. 13:141. A.F. 
4:569.— ** The numerous bright green decurved lfts. all 
in one plane are peculiar to this beautiful species." A 
form with some of the lfts. white is figured in I.H 34:3. 

2. reelinita, Jacq. (P. Leoninaia, Lodd. P. Senega 
lenaia, Van Houtte. P. spindsa, Schum. & Thom. P. 
Zansibarinsis, Hort.). Stem short (3-4 ft.): Ivs. 2- 
ranked, bright gpreen, obliquely arcuate-recurved toward 
the apex; lfts. rigid, approximate, strict, 12 in. long, 

1 in. wide, lanceolate, aeuminat«, pungent, the terminal 
9 in. long, slightly bifid, the lowest spinescent. Trop. 
and S.Africa. F. 1871, p. 135. A.F.4:568. A.G.13:14I; 
14:410; 16:346. Gn. 39, p. 140.— P. melanocdrpa, Naud., 
has black edible fruits, and was found in a garden at 
Nice. It is ^ supposed to be a variety of P. Senegalensis,** 
R.H. 1894, pp. 493, 496, 497. 

3. palnddta, Roxb. Gregarious, subarboreous : trunks 
8-25 ft. high, 12-18 in. in diam., often reclining, annu- 
late: Ivs. 8-10 ft.; lfts. 1-2 ft., opposite and alternate, 
2-ranked, ensiform, with filiform tips, whitish or mealy 
beneath : petiole 3-5 ft. long, slender, scurfy, with many 
long spines ; sheath fibrous : f r. black-purple. Seashore, 
tropical Asia. 

4. farinifera, Boxb. Shrubby: caudex at most 4 ft., 
thickly clothed with old leaf-sheaths: petiole with 1 or 

2 pairs of spines; lfts. subopposite, 4-ranked, ensiform, 
rigid, pungent, dark green: fr. black. Ceylon and 
southern India.— ** The caudex has a farinaceous pith" 
(Roxb.). **The foliage is so spiny that it is impossible 
to walk through clumps of it" (Steavenson). 

5. puffUa, Gaertn. (P. Zeyldnica, Hort.). Stem 10-14 
ft.: Ivs. rather short; lfts. very many, subequidistant, 
7-10 in., spreading at right angles, 4-ranked, rigid, nun- 
gent, bright green. Ceylon. 

6. hftmilii, Royle. Stems short, tufted, bulhiform, 
rarely elongated: Ivs. subglaucous; lfts. scattered, in- 
terruptedly fascicled. Very close to P. acaulia, but 
distinguished by the very long - peduncled. fruiting 
spadix. Hilly districts of India.- Var. Hanoeina, Becc. 
(P. nanee(ina, Hort.), from China, is cultivated. 

Var. Lonridrii, Becc. (P. Hcebelenii, O'Brien). Fij?. 
1765. Lvs. 1 ft. long; lfts. 5-7 in. long, shining, dark 
green, soft, curved, subglaucous, often approximate, 
mostly falcate, not spinous at the tip. Assam to Cochin 
China. G.M. 38:80. A.G. 15:201. G.C. III. 6:475; 
11:731. G.F. 3:27,3. 

7. aeatdii, Buch. Caudex bulhiform, 8-10 in. In diara., 
densely clothed with sheaths and bases of the petioles: 
lvs. 2-6 ft. ; lfts. in subopposite fascicles, many-ranked, 
^-1>^ ft. long, very rigid, somewhat glaucous, marginal 
nerve very strong; petiole 1 ft. or more, with many 
spines: fr. bright red to blue-block. India. 
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g. pAmlla, Hon. Stem aleoder, pntcetnl. C-10 ft. : Its. 
10-16 ft. long, recurred, drooping; IfU. 8-12 In. long, 
4-raDked. Cil. 20, p. 173 (dsseriptlon). Fl«. Farm. SC 
Ft. Or. 1S3S:G7. 

9. OnarUiuil, Hort. (P.linuii, Verach. P. JUba, 
Webb). Resombliug P. daclylifeta, but more Blender 
GDd graceful in all Ita parta; Its. more numerons. Ca- 
narv lalaiidg. R.U. 18HS:18I. Q.C. Ill- 1S:403. V. 
19:51. Ong. 5:215. Go. .i7, p. W5. K.H. 1893, pp. 126, 
127.-VBr. maonMirpft ia cult. Id Florida. 

10. ■7lT*itrli, Roil). Stem aoiitary, «t«at. 25-HI ft. 
higli, clutbed vith paralsteDt petiole baaes: Ivb, 10-15 
ft., glabrous; petiole aplnv; aegmentB 1-2 ft., fasdcled, 
2-1-ranked, rigid, light green. Very rloae to P. dactyl- 
ifera and perhaps the oriitin of that plant, lodla. I.H. 
10:3.il. V. 16:101, P. 1872, p. 29. Un.54. p. 117. G.C. 
III. 10:105.-A hybrid of P. n^leiilrii and Cnnaritn- 
lii secured by E. H. Hart la highly praised by Ameri- 

n. cl««tjUt«r&, Linn. (P. cyfidifiilia. Hort.). Datb- 
PiLM. Pig. 17M. Stem tall, erect : Ivs. Riaucous, 

atronitlr complicate, the lower 4Tanked, the upper 2- 
rauked, irregularly and remotely aKirregnte : (r. cylin- 
drical-elliptical, 1-2 in. long. Arabia, N- Afr. R.H. IS93, 
p. 127. -Var. ezstlu ia cult. In Florida. See Oali. 

nnknomi to 'bounlit»--P, Binim. cnlt. by H. Neh'rlirMi, 1> a 
nnmfl not In the tnti.-P. KataUatii and var. raHegata are 
offersd br R»a>on»r, bnl no dewripHoo la aTallabla.— P. Son- 
deriina. Prsinmablj IntroduFCd within rert-nt yean hy San- 
der « Co.. SI. AlbiM, Ent.-P- tpinuliia. Horl. 8aal, Itna. Ii 

obacnre name. Jahed Q. Smith. 



PH0IID6TA (Qreek, leo/f M)d<ar; the ecalea of the 
nnopenod raceme are aald to recall the rattle of a 
anake). Oreiidieeir. A amall genua containing about 
20 apeciaa, nativea of India, S. China and the Uslay 
Archipelago. Mostly uf the habit of Cwlogyne, with 
creeping rhiiomea and paeudobiilha consisting of a hID' 
gle InCernodo. Pis. small, short- pedicel led. In slender 
racemes, each with a large bract; aepalaaud petala abort, 
broad; labellam eicarated or sac-like ; rolumn lery 
short, winged around the top. For cultivation, nae 
atroDg, light, rieb potting material, broken pots, old dry 
cow manure, plenty of drainage. Do not allow to be- 
come very dry. Temperature, 55-65°, 

imbrloitK, Lindl. Paeudohulbs oblong salcate: tva. 
oblong- lanceolate, plicate. 6-13 In. long; raceme leng- 



th e raceme 

Feb--MBy. 



India. 



r yellowi 
B.R.  



abade 



crowded on 



U:12i;t; 21:1777. L.B.C 
.11 creeping epiphyte. Pseu- 



20:1934. 

CUntaiU. Llndl- 
dobulba eeapltune, 
minale. lis greenish white, in drooping i 
more than 2-3 in. long; aepala ovale; petali 
"•"" — -"■' recurved.— Th la plant baa 



PHOBASfiHDBOR UmTtaoani, Nutl.. is the Mistletoe 
of eastern North America. Pig. 170ii. It is paraiillc i>u 
deciduous trees, as far north as New Jersey and south- 
ern Indiana and extending southwards to Florida and 
Texas. F-R. 3:590. It makes dense buncbea 1-3 ft. 
BcroHs, with thick oral or ohovale yellowish green ever- 
green Ivs. The forking twigs are terete, and break 
easily at the base. The Hs. are diieeloua, borne In very 
short spikes or catkins; berries amber-white, globular, 
small. The plant is collecied for ('hrlatmaa greens (see 
arten», CliTUImai\. The Old Worid Mistletoe is Vis- 

PHOBHIITII (Greek, phoraoii, basket; referring to 
ouBuaelowhichthisflberplantlsputi. Liliiera. Kew 
Zealand Flax. The New Zealand Flax, Phtrrmiiim 
ft„a^, is a lender herbaceous plant, 3-C ft. high, with a 
tuft of 2-ranked, swonl-shaped Ive. and panicles of 6- 
lobed fla. varying from red to orange- It ia a choice 
plant for conservatory decoration and tor subtropical 
liedding. It ia a very formal plant, Its lines l>eing 

imraalure apecimens. The genus ia eaally diatingulshni 

perianth vlth a top-shaped tube, and the somewhat 
incurved segments loosely connlvent above. Phormium 
belongs to the tribe of which the dny-lilies (Hemerv- 
nallla and Funkia) are repreaentatlvoa in the northern 
hemisphere and the poker plants (Kniphoea) in the 
■outhem, Ita nearest ally being the Auatrallan Bland- 
fordla with (Is. of similar colors but pendulousand with 
atainena affixed at the middle of the lube instead of at 
the apex, as In Phormium. Phormhims hare a short, 
thick rhiEome and clusters of thickened ilbrous roots. 
There are three species, all from New Zealand. The 
common species. P. tfiiaT, is the tallest plant and gen- 
erally haa redder lis. than P. <7o'ikianuni . The rarest 
species, P. IToBktri (not in trade), differs in having 
Iva. which bend back until they reach the ground, 

Phormlums are perhaps too slow of propagation to be 
ranked among the few most popular plants for subtropi- 
cal heilding, but they are esteemed choice subjects by con- 
noisseurs. Tliey are a prominent feature of many line 
establishments in Califomia. When Phormlums are to 
be prop, by division U. W. Oliver recommends that they 
be planted outdoors in very sandy soil during May and 
divided during September. ^ ji 



Porct 



nation 



ive plenty of moisture PDoniiium Irnax is a valuabie 
plant, having a very distinct and unusual character all 
Us own. The type Is easier of cultivation than tho 
variegated kinds. Much better results can be obtained 
by raising tbe typical form from seeds than by diviaion. 
Seed sown In Feb. and grown on raptilW will make good 
plants for bedding purposes the spring'oF the following 
year. The seedlings may l>e either planted out or grown 
in pots; in the latter case give a rich compost and 
plenty of water after the plants have taken hold. With 
good treatment one may expect at the etid of a year and 
a half a wrll-fumlahed specimen 3-3K ft. high In a 
6-ln. pot. If one can afford room In a worm house, so 
much the better. The variegated forms require partial 
ahade and even moislare; tbey do not come true from 
seed- J. P. Cowiu,. 



Ivs. attaining 4 ft- or mo 
, margin and keel bright red 
;. high, much overtopping the 



Bide, dark 
■r brownish: scapo 
Ivs.: Ds- typically 



The MDkwHd pod Ln upper l«rt mmer wna photoxrnphc 
> Iliti r^ehl nhowK Ihe BAmt^ Hnb]t>r-t phnt«ici^phpd wifhon 
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BCBTlet, but In natunl fonne vaiylng almost to pare 

yellow; tierlaDthlS-21 lines long. B.M. 3199. Gn. 50, 
p. 369. A. F. 13:743. K.H. 1S4H:B. V. 13:340. On. 2G, 
p. 397.~V«r. ttToparpAmiin has reddish purple folUge. 
k.H. IS7T, p. 389. Vht. ktropiiT]Aranm vuie^tnm li 
alleged to be a "veritable foantain of white, purpla and 
rose color. ' Var. nlKni-pietiuii (iV. purpureum nigra- 
limbalum. Hort. Saull). Lts. deep Rreeo, with a nar- 
row margin of bla«kiBh purple, which becomes broader 



and mora distinct towards the base, making In mature 
plantH a sigiag line wbict outlines the Z-ranked habit 
ot the Its. Var. Tailaffitiim has fls. striptd creamf 
yellow and white, B.H. 1878, p. 86. Var. TeltellUnnn 
(var. yaietiii and F. feitrhiinum, Hort.) has brovl 
creamy white stripes on alight green ground. A. F. 5:38. 
The type and varletiea all have the red margin and the 
variegaMd forma are all smaller than the type. 
AA. Irui. %-l% in. tridt, ttaretly iplil al aper, 
CwAdinnm, Le Joli*. A smaller plant: In. 2-3 ft. 
long: flCBpe 3-fl ft. high: perianth 1^15 lines long, yel- 
lower than the above. Var. TarleKktIUli baa yellowish 
white stripes. F.H. 1HT4:112. W. U. 

FH08FH&TE. This won) !■ often uned by farmers 
as nvnanyminis with commercial fertlllserH. Consult 
ftrlililn, FirtiUitri and Manurtt. 

PHOTtHIA (Greek. pKalcinof.shlnlngi allndlngto the 
shining tollo^). Including ffcffroMeIca and i>ttuWK(<ni. 
RoiAeiir, tribe Pimcor. Ornamental evergreen or de- 
ciduous shrubs, with alternate, usually serrate Ivs., 
white fls. In sometlmesverr large corymbs, and very dec- 
oratlvertfd or scarletfr. The evergreen species are ten- 
durlnN.Eng., and bear only a few degrees ot frost; but 
the deciduous P. villoaa Is hardy as farnorth as Massa- 
chusetts, and Is very conspicuous In fall by the scarlet 
fall coloring of the follsge and afterwards by the 
numerous scarlet fruits, which retain their bright color 
natll midwinter and are not eaten by birds. Of the 
evergreen species, P. arbvllMia, which Is very similar 
to P. (trnilura and also top. glabra, la the best known; 
It Is a very striking object In winter, with Its targe 
clu.ilers of bright red fr. ripening in December and 
contrasting well with the glossy dark green foliage. 
The Photinlaa are not very particular as to soil, but 
thrive best In a rather light, sandy loam, and the de- 
cidnous ones prefer sunny ponitlons. Prop, hy seeds 
or by cuttings of halt-ripened wood nncler glass and 
by layers ; alio by grafting on hawthorn or qalnee. 
About 20 species distributed from Japan and China to 
India and Java. 2 species in Calif, and Hex. Shrubs, 
rarely smail trees with stipulate Ivs, : fls. In corymbs or 
short panicles; petals S, orbicular; stamens 10-20; 
styles 2, rarely 3 or 4, connate at the base: fr. a small 
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i- or 2-ieeded pome. Closelv allied to the Aria group ot 
Sorbus and only distlngulahod by the top of the fr. 
being rouoded and hollow. 



Tlll6», DC. (P. varidbilit, 
iiiliisa, Decue. Sirbui IcrmindJ 
ibrub, to le ft., with slender b. 

rt-petioled, broadly ol 






vHtetc 



p right 

ruminate, sharply serrate, dark green and 
(EiBurvuH above, more or less pubescent beneath when 
young, l!i-3 in. long: fis. white. In IK-S In. broad, 
glabrous or villous corymbs terminal on short lateral 
branchlets: peduncles wsrty: fr. about K in. long, 
bright scarlet, June. Japan, China. G.F. 1:67,— A 
very variable species. Var. UgvU, Behd. (P. IcFris, 
DC. Pnunhiaa arguta, Hort.) , has narrower Ivs.. only 
spailngly pubescent when young and soon glabrous, 
glabrous Inflorescences and somewhat larger fr. G.F. 
4:377. 
AX. Lvl. tveryrttn, glabrovi: lit. in large panicles 

■armUta, LIndl. (P. gUbra, var. CkinSmia, Maxim. 
Cradtgui gl&bra, Sims, not Tbunb.}. Shrub, to 20 ft.: 
Ivs. with petioles about 1 -in. long, oblong, u.f uslly 
rounded at the base, acuminate, serrulate, dark green 
and shining above, yeilowiah green beneath, 5-7 In. long: 
panieles to 6 In. broad: fls. % In. across; stamens 20: 
fr, globose, % In. across, red. May-July, China. B.M, 
2106. L. B.C. 3:248, Stands fairly well in Washington. 

SUbnt.Hailm, (Cmfiffiu 5)^6™, Thnnb.). Shrub. 
to 8 ft.: Ivs. on about H-in. long petioles, elliptic or 
obovate to oblong-obovate, cuneate at tiie bane, acumi- 
nate, serrulate, 2-4 In. long: panicles 2-4 in. across: 
fls. % In. across; stamens 20: fr. subglobose. red. May- 
Jniy. China, Japan. 

arbntilAlla, LIndl, [Bfltromitu arbutltiUa, Roem. 
Crathgui arbutHblia, Mt.\. TovoN. Tou,oh. Shrub 01 



ft.: yoi 



gbranc 



usually touentnlose: Ivs, oblong to oblong-lanceolate. 



aarplj s. 



i,2-i 



in. long: fls. white. In 2-5-ln. broad panicles; stamena 
10: fr. bright red, >i in. across. June, July. Calif. 
tl.S. 3:103. B.R. 6:491.— Called Christmas Berry In 
Calif., where the fruits are much used for Christmas 
decoration. 
F. arsdia. Wall. (PanrlhUM arcnta. Decne). Closeb allied 



llUvtiat. NIrholi 



lnial.-P. 



oantTj.—p' Jajtialta. I 



D Rgudib. 

FHOTOOBAFHT. HOBTIOVLTTTKU,. Plate XXIX. 
As a means ot description and ot record, photography 
Is of great importance to horticulture In all Its branches. 
A reference to mogaslnes and to trade catalogues ot the 
day shows a growing use of the "halt-tone" engraving 
proeess; and these engravings are merely photographs 
transferred to a copper plate, anri by means ot minute 
chemically -etched dots given a printing surface tor the 
typographic press. Many other illustrations — notably 
many In this Cyclopedia — are adapted from or drawn 
directly from photographs, being then engraved by an- 
other photographic etching procens on hard sine. To a 
limited extent, photographs are also printed on the prc- 

Sared surface ot boxwood blocks, and uned In lieu of a 
rawing as a sketch for the wood-engraver. 
Every experiment station and agricultural college 
finds In photography an indispensable adjunct botb to 
its records and to Its descriptive work. Por the botanist, 
photography provides both an uniquely accurate means 
of recording plant details, and of portraying the appear- 
ance of tbe growing plant In Its habitat, A photograph lo 
herbarium represents tbe living plant more adequately 
.Ihan the usual dried specimens. Home of the larger 
nursery and seed establishments are also coming to 
maintain photographic equipments, in order that they 
may readily preserve views of the varieties which it 
Is desired to advertise. In horticultural Journalism 
photography is ot prime importance. In advanced 
collegiate institutions and at the meetings ot various 
progressive horticultural societies and Institutes, tbe 
presentation ot photographs by means of the stereopti- 
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eon is found to be of enormous advantage, and the teaeh- 
ing or entertainment is made more efficient tlirough this 
means. Therefore, all branches of horticultuitd activity 
are concerned with photography, and the progressive 
instructor dealing with horticultural problems in an 
educational institution, or handling the government's 
money in the experiment station work, must be able 
to practice photography with a fair degree of profi- 
ciency, if he is to accomplish the best results. 

As Horticultural Photography differs essentially from 
the line of work in which the ordinary portrait photog- 
rapher is engaged, some special skill and certain items 
of equipment are desirable for the tradesman, or experi- 
menter, or teacher who wants to make his illustration 
effective. Those who deal, as' does the writer, with many 
photographs from many ** artists," come to know and 
abhor the thoroughly inadequate work of the ordinary 
professional, who is fitted both as to equipment and skill 
only for the picturing of the human face and form. Not 
once in twenty times does satisfactory and efficient horti- 
cultural photographic work come from the professional; 
and, therefore, the horticultural instructor or tradesman 
is best served by taking up photography in an indepen- 
dent manner. 

^ppara^u«.— For views outdoors of trees, plants, etc., 
any view camera of the regulation or of the " folding " 
type will answer, though, as it is often desirable to 
obtain relatively large details of fruits or flowers or 
plants in sitUf a bellows of more than the usual focal ca- 
pacity or length is preferred. The modem "long-focus ^ 
cameras are suitable, and the size most used by horti- 
culturists is that taking a plate 5x7 inches in dimen- 
sions. For such size a rectilinear lens with a focal length 
of seven or eight inches is advisable ; and if one of the 
two lenses forming the combination is available as an 
objective of about double the focal length of the com- 
bination, and the camera is provided with a bellows 
which draws out several inches beyond the focal length 
of this single lens, much facility in operation is provided. 
Any of the modem high-class view lenses are suitable, 
and those of the anastigrmatic type, which are not only 
rectilinear but also render views in a fiat and correct 
perspective, are preferable. It need not be assumed, 
however, that the very highest grade lens Is essential, 
for in the hands of a thoughtful and reasonably skilful 
operator, an ordinary rectilinear lens, costing, for the 
size mentioned, but $15 or $20, will often do satisfactory 
work. Whatever lens is used, it should be fitted into 
a quick - working shutter, as outdoor exposures, with 
modem rapid plates, must be made in small fractions 
of a second. The shutter, it may be explained to the 
unacquainted reader, is merely a convenient device for 
opening and closing the lens to the light for the inter- 
val of time desired by the photographer. 

As there is frequent misconception of the work done 
by a lens, and as even lens-makers sometimes give 
faulty advice as to the proper objectives for any specified 
uses, it may not be amiss to suggest to the inquiring 
horticultural photographer an investigation on his own 
account. Photo-Miniature No. 1, "Modern Lenses," is 
a brief, clear and concise statement of the principles, 
properties and construction of lenses, which may be 
consulted to advantage. The focal leng^th of any lens, 
in connection with the size of the plate upon which it is 
to be used, determines the angle and amount of view in- 
cluded. The human eye is a lens of about 16 inches 
focal length, and to have a photograph render perspec- 
tive as seen by the average eye, an objective of the 
same focal length is required. Thus, on a 5x7 plate, a 
lens of 8 inches focal length will include twice as much 
in the view, and show it in half the size as seen by the 
eye. This forced perspective is sometimes desirable 
and sometimes unpleasant. If the 8-inch lens is com- 
posed of two elements on what is known as the symmet- 
rical plan, the rear element may usually be used alone 
(by screwing out the front lens), and it will have ap- 
proximately double the focus of the combination. This 
will give about the perspective seen by the human eye, 
and will need to be used in connection with a bellows 
of at least the same length or "draw " as the focal length 
of the lens. Some of the high-grade lenses are now 
made on what is termed the "convertible" plan, each of 
the two elements being of a different focal length. Thus 



a certain lens which as a whole is of 7K inches foens, 
includes one element of 12 inches focus and one element 
of 18 inches focus. Either of these single lenses, or the 
combination, may be used separately, so that from & 
given position three views, including proportions dif- 
fering as 5, 8, and 12, may be made. 

To photograph an object in natural size, the double lens 
is preferable. If the lens be of 8 inches focus, it will gi\'e 
natural size when placed equidistant between the object 
and the ground -glass focnsing-screen of the camera, at 
double its focal length. Thus the bellows would need 
to be drawn out so as to have 16 inches between the 
ground glass and the lens, while the object to be photo- 
graphed should be nuiintained in position 16 inches 
from the lens. 

A tripod, capable of adjustment as to height, and of 
sufficient rigidity to sustain the camera in a moderately 
high wind, is easily obtained. The cheaper forms are 
fairly efficient, but the photographer who has much 
traveling to do finds it preferable to obtain one of the 
more expensive and carefully fitted types, .which fold 
into a smaller compass. 

For indoor work, including the making of photographs 
of fruits, flowers or plants in large detail, a special 
form of camera-stand is very desirable. One arranged 
so that the camera may be maintained in an inclined or 
nearly vertical plane, while the object to be photographed 
rests on a plate-glass exposing stand in front of &e lens, . 
gives great facility and ease of operation, and does away 
with many difficulties of illumination. A few experiment 
stations possess devices of this kind. A form which has 
been found exceedingly satisfactory in practice Is de- 
scribed in No. 13 of the Photo-Miniature, " Photographing 
Flowers and Trees," and is here reprinted by permission 
in Figs. 1768 and 1769, showing the camera-stand both 
as arranged for horizontal and for vertical work. In 
operation with this device, the flower, fruit or plant to be 
photographed is laid upon the plate-glass stand, and the 
camera, fastened by its tripod screw upon a movable 
bed, is moved backward or forward as a whole, or 
through its bellows, until the desired size and focus 
are obtained. The background may be varied to any 
extent desired by cardboards or cloths placed below 
or back of the plate-glass stand, oiit of focus. The 
camera-stand is mounted on casters, so that it may 
be readily moved about to secure the most favorable 
lighting. Objects which can best be handled on a hori> 
zontal plane may be disposed somewhat as shown in 
Fig. 1768. For work of this sort a north side-light is 
found vastly preferable to the conventional sky-light. A 
greater mistake in the equipment of a studio for hor- 
ticultural work could not be made than to provide the 
sky-light deemed essential by old-fashioned professional 
photographers, although now happily abandoned by the 
more progressive workers for a "single-slant" light, 
which gives far better results. There should be pro- 
vided in the work-room of the horticultural photog- 
rapher several gpood reflecting surfaces, so that the side 
of the object opposite the main source of light may be 
properly illuminated. , 

Plates and eolor-values.—Ati practically all Horticul- 
tural Photography has to do with the tints of growing 
things, the well-known color inaccuracy of the ordinary 
dry-plate is a serious disadvantage. The ordinary plate 
responds most actively to the rays at the blue end of 
the spectrum, and is very sluggish in taking an im- 
pression from green, yellow and red, the latter color, 
indeed, being rendered practically the same as black. 
Yellow, which in actual color value is on a par with 
light blue, and only a few shades less intense than 
white, is rendered by the ordinary plate as a dark color, 
as all operators who have photogrraphed yellow roses, 
yellow apples, yellow plums, and the like, will have ob- 
served. Fortunately, there are available photog^phio 
plates, known as isochromatic or orthochromatic plates, 
which, to a certain extent, correct these difficulties, and 
the skilful operator may, by the use of the proper plate 
and in some cases a suitable ray-fllter, give approxi- 
mately correct values to all the colors of the spectrum. 
For all ordinary horticultural uses, where blue and yel- 
low are not found in the same subject, the isochromatic 
plate of the most rapid speed is satisfactory. It gives 
yellow its proper value, at the same time improving the 
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TCDilering of the green fo1i«Ke and ulighll; incTeasing: 
the truth of representation in pink, lavender, and the 
lighter red ihadeii. It is very much better, then, for the 
photographer who has Co do with horticultural work to 
codSdo bimeelf eiolusirely to these ixochromatic plalea 
for all his work. If he has a subject incluiiihg blue 
flower*, the especial acllvit; of the blue rays, wbich 
otherwise would rtniter the photographic impressloo as 
intense as If the object was white, can be restrained by 
a suitable ray-Slter, which Is applied la front of the lens. 
This ray-Illter Is either a glass cell filled with a one per 
eent aoiutlon of potaseium bichromate, or a piece of 



t inonnting tor slipping oi 



PHOTOGRAPHY 



1315 



of the Isochromatic plate as compared with the ordi- 
nary plate in photographing yetlaw tullpa.) Halation la 
caused by the reflection of brilJiantly lighted objects 
from the back of the glass plate carrying the sensitlre 
emulsion. Light posaes»e« enurmoua velocity, and 
there in a constant and almost inconceivably rapid play 
back and forth between the two surfaces of the glasi' 
plate, which Is covered only on its face by the sensitive 
pllctAgrapble emulsion. This results In * thickening of 
all the finer lines which should be rendered In the posi- 
tive aa white. It la best counteracted by "backing" the 
-'--e with a composition which will a"----"- -" "- 
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a heavily loaded peach tree, for Instance, the accentua- 
tion o( the yellow, brouRht about by the use of the ray- 
fllter, will give a needed slight exaggeration of color 
value to the fruit, which, under treatment by an ordinary 
plaie, will he almost Inillstlngulshable from the mass of 
follaee. With the ray -Alter the exposure required Is 
practically trebled. In this Cyclopedia, advantage has 
been taken of Isochromatic plates in photographing 
some of the subjects. The carnations, Plate JV, Vol. 1, 
show a variety of shades properly rendered by the 
means Indicated. The dahlia, Plate IX, shows the 
rendering of dark red shades In connection with green 
foliageby the isochromatic plate. The persimmon 
"") In this volume also shows orange, yel- 
ruits as properly rendered under this 
andilng, and the oranges (Plate XXIII), 
■uiiiuuiuB iruiLS from the llglit lemon-yellow Pomelo to 
the deep orange-red Tangierine, prove also the useful- 
ness of the plate euggested. 

A difficulty known in photographic practice as halo- 
tioA must alno be counteracted if the flne detail of sub- 
jects Involving much light Is to be preserved. Plate 
XXIX shows a milkweed pod, first as photngraphed with 
a plain Isochromatlo plate and second as photographed 
with the same plate, treated so as to eliminate halation, 
(The two lower figures on the same plat« show the value 
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Any dark substance which can be brongbt Into absolute 
optical contact with the posterior surface of the giass 
plate will answer, but the most efficient backing is 

Eravided by an alcoholic solution of soap, to which has 
een added a mixture of erytbrosin and aurin, two red 
aniline pigments having high absorptlvo powers. This 
coating is easily applied, and easily removed before 
development; and the writer In his practice of Horti- 
cultural Photography uses laochromatio platen backed 
with this dyed soap-solution for all important work. 

Even with the aid of the Isochromatic plate and the 
ray-Biter the photography of shades of red is difficult, 
because of the lack of actinic op chemical quality in the 
red rays of the spectrum. In practice It Is found neces- 
sary to give a very much prolonged exposure to objects 
containing red, and then to restrain tlie overexposure 
upon development by means of a suitably compounded 
developing solution. Details regarding this are out of 
place here, but may be obtained from the works cited at 
the end of this sketch. 

Lnnierti-iilidtt.—^ few words may be added concern- 
ing the production of lantern-slides, now of the greatest 
Importance In illustrative work. A Inntem-slide is a 
positive on glass, and therefore Is made from a nega- 
tive. It is made preterablv on a special plate, much 
slower than the regular photographic dry-plate, because 
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coated with a silver chloride rather than a silver bromide 
emulsion. The slide is usually faced with a paper mask, 
so as to include only the desired portions of the picture, 
and protected by a cover glass. Negatives of any size 
may be used if a suitable arrangement is provided for 
reduction. This can readily be arranged by an adapta- 
tion of the camera-stand illustrated in Fig. 1768. A pair 
of light bars are added, running from the top of the 
plate-glass frame to a support at the other end of 
the stand, and a piece of heavy muslin or light canvas 
thrown over this serves to exclude the excess of light. 
A ground-glass frame is added back of the plate-glass, 
which latter is removed to give place to a turn-table 
arrangement, made to take and hold negatives of vari- 
ous sizes. In practice, the ground glass end is turned 
toward the strong light, the negative to be used is ad- 
justed in the turn-table, and the image focused in the 
camera as usual. The 5x7 size largely used by hor- 
ticulturists is in just the right proportion for the 
ordinary lantern plate of American practice, which is 
'A}4 X 4 inches. Slides may also be made by contact, if 
the negative to be used is of suitable size. The familiar 
4x5, 3>i X 3^ and Ubi x 4^ hand-camera films are often 
so used, being placed in contact with a lantern plate in 
an ordinary printing frame, and given a short exposure 
to an artificial light. Such slides are seldom of good 
quality. If it is required to make lantern-slides from 
diagrams, engravings or any positive material, a nega- 
tive must be first prepared, for making which the verti- 
cal position of the camera stand (Fig. 1769) is very 
convenient. 

In making lantern-slides. It is important to learn the 
proper exposure, for errors in exposure cannot be cor- 
rected in development to any great extent. The careful 
worker will expose several plates upon the same subject, 
give all the same development, and act upon the ex- 
perience thus gained. 

The only work treating specifically of the photography 
of flowers and trees is a previously mentioned mono- 
graph in The Photo-Miniature, No. 13, published by 
Tennant & Ward, New York. In the same series of 
monographs is an excellent treatise on the production 
of lantern-slides (No. 9), and another on modem lenses 
(No. 1), previously cited, j. Horace McFabland. 

PHOTOSYNTHESIS. The' term Photosynthesis is 
derived from Greek words signifying "^ light" and "put- 
ting together." It is applied to that process by means 
of which, under ordinary circumstances, green plants 
build up organic or carbon -containing compounds. 
Carbon is the element which as a rule denotes organic 
substance. It is an essential constituent of the cell 
wall, or fiber, and of the protoplasm; likewise of starch 
and of sugar. Green plants manufacture practically all 
of the organic matter which may eventually furnish 
food for plants and animals, so that all life is ulti- 
mately dependent upon them. 

Ordinary air contains only about .04 per cent of car- 
bon dioxid ; yet the green plant as a rule obtains all of 
its carbon from the air. Chlorophyll and light are abso- 
lutely essential in order that organic substance may be 
manufactured. Chlorophyll, the substance which gives 
the green color to leaf and branch, usually occurs in defi- 
nite plasniic bodies, which are commonly oval in form. 
These chlorophyll bodies absorb radiant light and thus 
obtain energy or power to work. This energy cannot be 
obtained by the common plant in any other way, as by 
the absorption of radiant heat from a stove. The cell 
sap absorbs the carbon dioxid which has diffused into 
the leaf (see Physiology of Plants )t and the energy 
obtained from light works upon the molecules of carbon 
dioxid (COs) and water (HaO) of the cell sap in such 
a way that these molecules are rearranged and united. 
A molecule of some simple carbohydrate, perhaps 
formaldehyde (CHjO), Is formed; and some of these 
molecules are perhaps immediately condensed to sugar 
(CaHiaOfl). In this process more oxygen is supplied 
by the water and carbon dioxid than can ent«r into the 
organic product, and this surplus oxygen is thrown off. 
This whole process is called photosynthesis. 

An accumulation of sugar in the leaf would hinder the 
further manufacture of this product and much of the 
sui^ar formed is, indeed, immediately diffused to other 



cells. The leaf assimilates very rapidly in sunlight, 
and the surplus sugar formed is changed to starch, an 
insoluble product. This starch is usually removed frona 
the leaf at night. In some way potassium salts seem to 
be necessary in the first manufacture of sugar, perhaps 
aiding in the condensation changes. 

It is probable that no plant containing chlorophyll in 
genetic connection with its protoplast remains long* 
entirely inactive in assimilation, when illuminated. 
The red end of the spectrum embraces the colors which 
are principally concerned in the activity of the chloro- 
phyll function. Photosynthesis is most rapid under 
those conditions of temperature and food supply which 
best stimulate growth. The process is more rapid, how- 
ever, when the amount of carbon dioxid in the air is 
slightly increased. The presence of other coloring mat- 
ters, such as brown and red, in the assimilating organs 
does not mean that chlorophyll is absent, and that other 
substances may replace it. Chlorophyll may be present 
but veiled by a more prominent color. 'It is improbable 
that any other coloring matter beaides chlorophyll and 
a related substance, etiolin, is effective in carbon dioxid 
assimilation. 

Photosyntliesis may be inhibited by too intense light, 
by extremes of temperature, and by deleterious chemical 
agents. It ceases immediately in darkness, and is very 
feeble in weak light. 

The results of photosynthetic activity may be noted 
in this way: An active branch of elodea or other pond 
weed may be kept in a vessel of water in the dark until 
it shows no starch with the iodine test. The branch is 
then placed in spring water, which contains consider- 
able air. On placing the experiment in sunlight, 
bubbles of oxygen will immediately be given off. This 
indicates that photosynthesis is active; and after a time 
starch may be found in the leaves. 3, |£. Duogar. 

PHBAOMlTES (Greek, growing in hedges, which, 
however, does not apply to this grass). Oraminea. 
Species 3, one in tropical Asia, one in South America, 
and one, our species, cosmopolitan. Tall and stout per- 
ennial reed grasses with long running rootstocks and 
terminal panicles with aspect of Arundo. Spikelets 
3-7-fid. Differs from Arundo chiefly in having the low- 
est fls. staminate, the flowering glume sharp-pointed 
but not bifid, and the hairs of the spikelet confined to 
the rachilia. 

oommttniB, Trin. Common Reed. Culm usually 8-12 ft. 
high : Ivs. 2 in. wide. Marshes and along edges of ponds. 
The ornamental feathery drooping panicles appear in 
late summer or autumn. Gn. 31, p. 33. 

A. S. Hitchcock. 

PHB'^MA (one of the many names which Linnieus 
never explained). VerbendcetB, A genus of one species, 
a hardy, perennial herb of little horticultural value. It 
has slender brimches, coarsely toothed ovate Ivs. and 
small purplish or rose-colored opposite fls. borne in 
long, slender terminal spikes. It seems to have been 
rarely cult, in Europe and is offered by one American 
dealer in native plants. 

Phryma is an outlying member of the Verbena family, 
and is by some authors made the sole example of a 
family of its own. This is because its ovary is 1-celled, 
while the rest of the Verbenaceee, as a rule, have a 2- 
or 4-celled ovary. There is some evidence for regarding 
it as a 2-celled verbenaceous plant in which only half of 
the ovary develops. This plant has the inflorescence of 
the Verbena tribe and the habit of Priva. Generic char- 
acters are: ovule solitary, erect, orthotropous, laterally 
affixed at the base: seed without albumen; cotyledons 
convolute; radicle superior. 

LeptOfltitchya, Linn. Lopsesd. Height 2-3 ft.: Ivs. 
3-5 in. long, thin, the lower long-stalked: fls. at first 
erect, soon spreading and the calyx in fruit closed and 
abruptly reflexed against the axis of the spike, the teeth 
long, slender and hooked at the tip. June-Aug. Com- 
mon in moist and open woods, Canada to Minn., South 
to Fla. and Kans. B.B. 3:205. 

FHBt'NITTM (from Greek word for toad, because the 
plant inhabits marshes ) . Seitamindcecf. About 20 herbs 
of the Old World tropics with creeping rootstocks and 
large oblong showy radical leaves. The genus is closely 



PHRYNIUM 

Killed to CklaChaa >nd MannU uid <s otleo eoDtused 
vlch them. The Manatu are New World pLanla with 1 
Beed-b«arlns locule la ibe fruit, whereas Calatliea and 
Phrf □ium uHu&lly hare 3 leed-bearin^ locules. In Cala- 
thea, tbe flower-cluster U terminal on a luuty Htpm ur 
rarely on a leaflesii aoape arising directly from the rhi- 
lome; In Phryoium, the duster la lateral from the 
■heatblnK petiole. In Calathea tbe corolla-tube la iisu- 
atly slender! >>> Phrynlum It In usually short. Phr}'- 
nlums are grown tfae same as Calatbcas and MBraittaa 
(which sei'). tt is probahle that ther«Br« no true Pbry- 
nlum^ Id Che Amer. trade. P. varlgritam, N. E. Brown, 
Is M'lranta arundinacia. var. variigata. It Is a stove 
plant of dwarf habit with svftte-laneeolate acuminate 
green leaf-bltules which are marked with crcsm-whlte 
or white stripes and bands. I.H. 33:606. F.B, 3i469. 
(It. 46, p. GHl. J.H. III. 28:21. It Is t. worthy plant, 
now coming to be popular. For Phrynium rtimium, 
see Calathia eiimea. l. h. b. 

FHTatUVB (fUgMl and (un, because It waa said to 
love the shade), ticrophuiaridetir. Two species of 
south African shruhn. one of which Is In the trade. 
The flowers nre long and tubular, not unlike those of a 

2 pairs, and a long, filiform declined style: tr. a many- 
seeded capsule. The Irs. are opposite and petlolste, 

Oapinlll, Meyer. Cafk Fuchsia. Fig. ITTO. Er«ct. 
becoming woody at tbe base, glabrous, the stem with 4 
Angles or narrow hIuks : Irs. ovate, rounded at the base, 
Arm and veiny, bluntly small -toothed: fls, slender, 2 In. 
long, somewhat curved, 2-llpped, purple- scarlet, 1-4 
together on the ends of str«lght-sp reading pedaneles, 
drooping. Cape of Good Hope. R.H. 185T, p. 599: 1886, 
p. 473. B.H. 4Sfil. F.8. 11:1111. -A fine subehrub 
blooming in summer and hardy in protected places as 
tar north m Philadelphia. In the North It Is lately 
becoming known as a greenbouse plant. It Is excellent 
for planting out, enduring heat and dry weather as well 
as geranlumSi or even better. It It propagated by needs 

the late fall shouts of outdoor plants. Pbygelius Is m 
showy plant, deserving to he better known. l_ ji^ g^ 

PHTLLiO&THIB (areek. dii-m« tta/). iltlatto- 
nitrfR. Four species of herbs from the Malay Archi- 
pelago belonging to a family noted tor Its numerous 
stove foliage plants. The Irs. of P. nlumtifolia are 
praised for their culorFi. both above and below, their 
venation, their plaited chararter, and their strong shad- 
ows and reflected llghtH. The ivs. are glosHy green 
above, tinted along tbe nerves with melallic blue and 
purple; beneath they are a rich ropnery red, with tfae 
prominent nerves ot a brighter co or. About 10 strong 
nerves sweep with graceful rurrea trom bnsc to apei. 

These plants hare short, thick slenis: Ivs. opposlle or 
the terminal solitar;-, large-petloled, roundish, cordate 
at the baic, entire or denticulate; flx. crowded Into a 

6, rarely 3; stamens 8, rarely C: ovary 4-celled. rarely 
3H!elled; capsule top-shaped, i-ralred. The nearest 
ally In cult. Is Sonerlla, which onllnarily has 3 atomens, 

" Pkyllagnlhit nluxdifolia belong lo the same family 
as tbe better known SphtrraavHt lalitolia and Cjiaiia- 
pkgllHm Mpeetabile. It somewhat resembles the former 
In general appearance. A few plants nC It were given a 
te-t outside during the summer at Washington, D.C., 
In 1899, In  position partly obaded from the sun. 
ThPV behaved well, and In such a situation, where 
the surface ot tbe soil Is covered with some low-grow- 
ing plant, as Hydrocotyle or LyslmachlB, to keep the 
sun from the roots, It may become a valuable festurB 
for outdoor decoration. But tor Indoors. It may be used 
as a substitute for the more gsudy-leaved Spbvrogyne, 

grei>ahouse plants can be grown. Propagation for small 
plants U by the leaf, the petiole of which is Inserted In 
sand, the blade lying flat on the surface, and the ribs 
severed In sereral places. From the out parts neare-t 
the petiole, numerous small growtha are tnade; lhp"c 
may be potted when an Inch or so high. For making 
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specimen plants quickly, old subjects which hare been 
encouraged to branch may be cut up, and the pieces 
Inserted In pots In bottom heat. They send out roots 
very quickly."— Oliver's "Plant Culture." 

TOtAndiloIim, Blume. Stem rooting at intervals, 4-slded, 
dark purple; Irs. 6 In. or more by 4K in., roundish ovate, 
abruptly acuminate, denticulate: floral parts In 3'b or 
4's. Sumatnt. B.M. S2S2. ^ ]^ 



ino. PhyKeliuB CwHoola (X \). 
FHTLLAllTHUS(areek,ptyIton,lcat,aRrAo>, flower; 

Enphorbiicta. Herbs or shrubs, without milky Juice! 
Ivs. small, alternate, entire, usually In 3 lateral rows on 
the small bnnchleta which then appear like pinnate 
[lilary, apetsJous, monowious or diceeious. 



the 



mlDB 



nail c 



pistil, pIxtlllBle solitary; scpala 4-C, separate from the 
disk, imbricated; stamens 2-6 or more, usually 3: cap- 
sule with 3 to many 2-seeded cells, often fleshy; embryo 
large; rntyledons bmod. 

More than 400 species, mostly in tropical regions. A 
few only are cult., mostly for their granefnl foliage. 
Monographed by Mueller In DC. Prod. IS, 11:274, where 
be divided tbe genus Into 44 sections, some ot which, 
ai EnihlicH. Cicca and Xylopbylla, have been eonildered 
by others as separate genera. 
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P. an^utWaifut. Sir. 



. Luafleti 

J. B. S. Norton. 

PHTLLIK&A, See F^Uiyrta. 

PHtLLITIS (Qreek. a leaf; from Ihn simple foliage). 
PolypodiAce<r. A ffbDus nf ferns popularly known ma 
the Hart's-tongue tern, with Rimple Ivs. and elongated 
Horl at right angles to the midrib; induflium appearing 
double from the ooaleaceoce ot two sori, one produced 
on the upper side of a veinlet and the other on the 
tower Bide of the veinlet next above. 

BMloptadilnm, Newman ISeolapindHum wlgire, 
Sm.). HART'B-TONaVE. Ltb. 10-15 in. Iodk, beart- 
■haped at base, 1-2 in. wide, growing in tutted clus- 
ters. Widely dislribuled In Europe, where there are 
man; curious varieties In cultivation: and local o 



A. Foliage ol Uiret, broadly ovait-elllptifal varit- 
galid Ivt., not pronounetdly dietichout, 

nlTtoai, Smith. Scon-BOBH. Shmb of loone habit, 
wilh dark wiry somewhat zlgiag branches: Ivs. 1-2 in. 
long, obtuse, white and green mottled : fl. small, green- 
ish, discoid, hanging by long pedicels from the leaf 
axils. 8. Sea Islands. P.M. 1874:120. t.H. 35:332.- 
Var. TAno-plstlU, Hort. Lvs. mottled with pink and red 
as well as white and green. Gn. 10. p. 2tll. F. 1878. p. 13. 
— Used Id the house and for bedding oat In summer. 
AA. Foliage of narrmclg tlUpHcnl or ovate, dielintliy 



fimbUM, Llnr 



ooniifBr 



L. M. Undebwood. 



FHTLLOCACTTTS (Latin, phylltm, a leaf: from t1 
flattened leaf-like stem). Uactieia. Branches flat, tv 
edged, crenate on the margins, the crenatnres bearii 



s often angled, usually scaly, but without 



Ists, but few 
them have s 
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I profusely hybrldiied with each other 
anflwim species of Cereua, especially C.iprtioim, and 
even with F.ehinopsis, that many of the forms in cuHi- 
vatlon are wholly doubtful. In strict priority the genus 
should be called by the older name Epiphyllum, under 
which nearly all the species have received names. 

In their Dative haunts Phj-llocacti are often epiphytlr; 
consBqupntiy In cultivation Ibey do not require as much 
aunllght as most other genera of CactaceK, and water 
can be mora freely supplied to them. See also Caeil. 

There are hundreds of Latin names !□ the catalogues 
which seem to represent apeoiea, but they are horticul- 
tural varielies or hybrids. One of the hybrid forms la 
shown in FiR. 1773. 



BUBL.TO MvROBOLAN. A mucb- 

many llnear-elliptlcal, obtuae lvs., which are close to- 
gether and %'% in. long; Us. small, short-pedicel led 
Id the aiUs of the lower lvs. : capsule baccate. %-\ In. 
In diam. E. Indian reeion. L.B.C. 6:548. -Fruit used 
raw or preserved; foliage handsome. 

dllttohni, Muell. {Ctcca diiticha, Linn.). Otaheite 
OooBKBERitY. Fig. ITTl. Shrub, with orate acute Ifts. 
1-2 in. long! fls. on separate branches below the foliage: 
fr. fleshy, edible. India and Madagascar. - W. Harris, 
of Hope Gardens, Jamaica. W. I., writes that the Ota- 
heite guoseberry Is an elegant shrub or small tree often 
cultivated in gardens la the lowlands of Jamaica and 
the West Indies. The fruit is very acid and astringent; 
the root la an active purgative, and the seed Is also 
cathartic. The fniit is occasionally pickled, or maile 
Into preserves. Plants are raised from seeds. 

paicher. Wall. (P. pallldiMiui, Mall. P. glaucfr- 
ctni, Hort. I JOiiha glancf»cr«t, Mlq.J. A small 
shrub: Ivs. mucb like the last, but ovate-elliptical, i-i- 
IK In. long, glaucous below: fl. small, red and yellow, 
the pistillate near the end of the foliage branches, on 
long pedicels, the stamlnate below; sepals Inciniate: 
capsule small, globose, puberulent. Java. B.M. 5437. 
G.F. 4:1GI. 
AAA. Foliage of flallmrd elms bran'ng tcale-Ukt 
In. and III, on the margin. 

■pteiitRtI, Jacq. {P. arbiiiculo, (}mel.). A small 
shrub; ttorlterouB branches, lanceolate, striate, crenate. 
2-3 In. Ions. Jamaica. BM. 1021 (ita Xylophylla-loli- 



1771. On« of the many hybrid PhyUocactl (X !■,). 

K, Tuht of fl. 4S tn. long: floiren vhiti or yrlloirisli 
trhile u-ithin, ofltn rosy on Iht tub* and outer 
eepali, 4-10 in. in <ipo««ion. 

B. Style Khitt. 

^rindii, Lem. Very large, sometimes 20 ft. long: 
<tcuis slender, round or 2-cdged. with Sat, leat-like, 
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lanceolate, often very louguid large, andulate bnuiehes : 
Kb., iacluding the tube, neul; I ft. long, S-6 in. in ei- 
puDsion, opening, arronling to SchnmauD, In (he day- 
time. Honduras ; also said to be found Id Cuba. 

oranjitlit, Lem. In call, commonly not much more 
than 3 ft. high, freely branching from the loweF part of 
theetem; brani-hea thirk, with a strong 
midrib, but thinning to the edges, which 
are rather deeply creuate: fla. greenish 
yellow outnide, 6-10 in. long, and about 
aa much in expansion, day -blooming. 

uiffUlgar, Lem. About 3 ft. high, 
many- stem nied : baniil utemH cylindrical, 
hard and woody, tha large leafy branches 
deeply cut In the margina, like the teeth 
of avery eoorae saw: fla. I>-8 in. long, 
the tuba very slender. South Mexico. 
B.M. 5100. 

BB. Slgle red. 
. Balm-Dyek. (P. Idllfroni, 
Branches very long and large, 
crenate or aomewhat serrate, acute or 
acuminate: midrib and usually side ribs 
eviduntj areolie with rather large HCalta 
and dark bristles: 11. 8-10 In. long, 
spreading and In full bloom bent back- 
wards; pplnla narrow. Perhaps from 
Mexico.-Much advertised as the Queen 
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PHTLL4BT&CSTB is treated under Bamboo. P. 
k<<<rocy«Ia. now la the trade, is in the supplementary list 
on page 130. Since the Bamboo article was printed, 
P. ifarliacta has been Introd. to American trade. It 
is a rare bamboo, hardy la England, of which Mittord 
says: "It presents such a marked resemblance titPhyl- 
loilathyi Qiiilioi that I do not think any 



bluish green, often reddish on the inat- 

£ns; midrib strong and side ribs evl- 
nt: lis. e-g in. long, yellowish white 
wllhin, reflexed la full bloom. Brazil 
and Uulaait. 

itilBliu, Lem. Greet, branching, 
reaching a height of 10 ft., with long 
cylindrical branches and shorter, leaf- 
like secondary branches: crenatures or 
teeth rather deep, unequal on the oppo- 
site sides; bristles wanting: lube of the 
fl. ver 

fore dawn : 

from the Island of Cuba. — Often found 
In collections under the name ot P. 

AA. Tnhe ot n. r(ry lAorJ.' fit. Ttd. 

DagbluontTi. 
AolNm«nnl. Salm-Dyck. Fig. 1TT3. 



in the evening and closes be- 
; In full bloom the sepals are 
igly recurved. Said t* "" " 



long, > 






shoots bearing short bristles : t 
carmine-red within, the throat greenish yellow, tube 
very Hhort, (he limb wide-spreading. 4-6 In. In dlam. 
B.B, l6;1331.-Not known in the wild state, 

pbylUntlioldei, Link. Branches at length hanging, 
cylindrical at base, lanceolate above: eerralures oblusc; 
middle and side ribs evident; bristles few: a.-tal>e2 In. 
long or les*. with spreading scnles, the limb somewhat 
longer, often striate. South Mexico. 

biUnmtt, Lab, Soon pendiiloan. the branches cylin- 
drical: short branches ka (-like, the lower egg-shaped, 
the upper more lengthened: tis. small, purpie-reil, Jess 
than 2 in. In eipansiim: ovary without scales or angles. 
Honduras. B.M. 6156. V. 2:159. 
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im. PhrllQcactua A 



PETLLOT,kSim. See Xanlhoioma. 

PHTIUTADES (Creek, a cloie ntltork). Polypo- 
diicra. A genus of ferns allied to Polypodiam and 
loraetlmes united with that genus, but differing in the 

le copioua Irregular areolm formed by the anastomoa- 

g velnlets and the free included veinlets spreading In 

rery direction. For culture, see Fern. 
A. Xrr. timpJe. 

BwirUU, Underw. {PotypMinm Svdrliii, Baker). 

vs. 2-4 iQ. long. H-1 In. wide, narrowed gradually 

ward both ends: Bori la a single row each aide of the 
midrib. Florida Keys and tropical America. 

nraHtMliam, Blume. Lvs. 1-3 ft. long, 3-4 In. wide, 
with an acute point, the lower part winged to the base; 
main veins very distinet, with numerous small sorl 
.ImoatcoverinKthe whole surface. East Indies. —Known 
ilao as ihytatia and PotypodiMm mmrtr fell urn. 
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AA. Lvs. deeply pinnatifid. 

nlgrilSSIU. BLume {Polypddian nigr/iefni, Blnme). 
Lva. 3-3 ft. lonje, 1 ft. or niore broad, cut noarlj to tbe 
rachi-i into numerous entire lobes 1-2 in. wide; surfnceB 
Daked, d«rk green; sori in ft single row nearer tlie raid- 
rib thsn theedRe.aunkiD deepcavitiea which are promi- 
nent OQ the upper side. India to Polyoesia. 

glkbcmm, Kunze IPolypddium elaicHm, Kunze). Lva. 
12- IS in- long. 6-S In. broad, cut down to a winged rachia 
entire lobes H in. or more wide, tmlh Rides naked, 



Bl»u 



s ind 



i tor 



Bingle 



close to the midrib. Philippine UUad:t.-Phlebi- 
diiim Jfd!(it,Hort.,A.<j. 19:155. F.E. 10:t»U, ia a horti- 
cultural (orm. a.C. III. 23:3211, flg. 21. 

L. M. UNDGKWOOtl. 
FSTB&US (Oreelt tor bladdtr, henauae the thin 
calyx enlarges and incloses the fr. }. SnlanAcne. Hlbk 
TouATO. Ground CiIerrt. Herbs of warm or teni- 
pertite countries, the larger number American. Thev 
are variable and therefore confuslog to tt 



PHT8ALIS 

usually with ligzag mostly simple angled pabeaceot 
stems: lva. ovate, with broad base, angular, the peti- 
ole widening U ^e top: tts. whitish, the anthera yel- 
low: fr. r«d (sometimes eaten), the ripe large calyx 
blood-red and very ahowy. Soema to be native from 
southeastern Europe to Japan, but now adventlve or 
naturalized in many parts of the world. Gn. 41, p. 577; 
49, p. 23:^; 57, pp. 28, 432. -The Strawberry Tomato ia 
an old garden plant, grown for its highly colored biad- 
dera. The plant growa 12-18 in. tall. Or easiest culture. 
In tbe North, plants are nnually started indoors. It is » 
perennial, the roiita withstanding much (roat it pro- 
tected, but ll is usually grown as an annual. Not hardy 
in tbe northern states. 

FrsnchMl, Uaat.(P. A Ikikfn^t.^hr. Franehili, Hort. ). 
Crinese LaKTEKK Pi.aNT. Differs from P. Alkekengi 
chiefly in its greater size, making a plant 2 ft. tall and 
bearing ealjies 2 in. Id diam. In hla original descrip- 
tion of the species. Masters (G.C. 111. IC, p. 1341 makes 
the tolIowlDg characters: -It dlffera trom P, Alktkrngi 
In being an unbrani^bed annual, not a perennial, with a 
flbrouB root, with erect brancfaee. not creeninir at the 



solitary in the leaf aiila; stameas not united 
or conulvent. The calyx greatly enlurgcs In 
fruit, becoming a bladder inclosing the 2-ioculed mostly 
yellow or greenish berry. Lvs. alternate, mostly angled 
and usually distinctly sulked. Moat of tbe specii'S are of 
littlecODsequeniTeliortlcuiturally. although P. Alktktngi 
and 7". FraHeketi are much priied for tbe glowing red 
very large calyxes, and P, pHbettini and P. Peruriana 
are grown for their edible fruits. Severnl of the speeiea 
are known torthelrfruits where they grow In a wild stale. 
In most parts of the U. S. and Canada one or more spe- 
cies grow about gardens, in fields, aud In waste places. 
These species are popularly known as Ground Cherry. 
Tbe fruits are usually made into preaerves, although 
they are sometimes eaten raw. The common cultivateil 
species are annuals, or are usually treated as such in 
this country. Tliey require no eitra care. Usually the 

much ot the crop as possible before froal. Most ot the 
cult, species are long-season plants, and therefore need 
to be forwarded In the spring. The high colors of P. 
Alkekfr^i and P. Francheli do not develop until the 
fruit is ripe. Give a warm, sunny exposure. The plants 
do not withstand frost. Let the plants aland 1-2 ft. 

A. Plants Kith largt nil rii!yJT< i.i Inill. 

Alkektnsl. Linn. ALKEKENfii, ISTRAWBEHRr Tomato. 

Winter <^heiikv. Bladder Cuerrv. DilTune grower, 



1775. Pbyaali* Dubeacena 



XJi). 



to England from Japan bv James H. Veitch, and first 
described with a name by Masters In 1894. In 1879, how- 
ever, it had been described by Franchet. cf the Jardin 
des Plantes, Paris. a« a form of P. A Ikrkengi. but wiih. 
out name. The fruits are very brilliant orange-red in 
tlie fall. The berry Is said to be edible. Some writers 
describe the plant as perennial. 
*A. Plant irilh grern or yeUoir or at ma'l onis rtd- 

veintd catyxri. lloilly growH for the eiiiliU berrg. 
B. Stem* glabroui or vtry ntarly to. 

ixoeirpa, Brot. Fig. 1T74. Erect, 3 or 4 ft. tall, bear- 

iance-uvate and variously toothed or notched: fls. targe 
and open (^ In. or more across), tbe border bright yel- 
low and tbe throat bearing 5 black-brown spots; anthers 
purplish: husk purple-veined aud entirely filled by tbe 
large round, purpliali sticky berry, and Is sometimes 
lorn open by it. Meiico. and introduced northwards to 
llio northern states.— The form in cult., described here, 
ia probably P. capaifi folia , Dun., now regarded by some 
as a form of the cosmopollun P, on^ulafa. Tbe writer 
prefers, however, to refer the plant to P, ixorarpa as 
outlined in Brittnn & Brown, although there Is doubt as 
to the identltv of the cult, plant with this species. Al- 
though the cult, plant is aomeflmea sold as P. rilulit 
(erroneously) , the fruits ore usually too mawkish to be 
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eat«D from the hand tat leiwt bh ktovh In tbe N.). It 
U k very vifcorouB and productive plutt uid is of some 
eoDnequence u an ornamental, but it Is too weedj to be 
or much value. The fr. is larK^r than in Ibe nHlive P. 
nngnlala. Tbe plftnt Qsured by Carrl^re as P. t-Macea 
IR.II. 1882:216) la the one here deaeiibed. In Mexico, 
the (ruiu> are said to be used iu the making of chilli 

'' The Mexictiu forms are cjnfused. 
I. Sttmi pubtietHt or kairg, 
I, Linn. STBAwesftRT Touato of vegetable 
DwABT Cape Oooskbibbv. Husk Tomato. 
Obound Crerbt. Fig. 1775. Low, tratllng flat on the 
ground, or BOmetlmea ascending to the height of a foot: 
lv». rathpr tblD and nearly smooth, more or less regu- 
larly and prominently notched with blunt teeth: Hb. 
small < % in. or less long), bdl-shaped. the limb or border 
erect and whitish yellow, the throat marked with 5 large 
brown spots; anthers yellow: busk smooth or nearly so, 
tbio and paper-like, prominently 5-(uigled sad somewhat 
larger than the small, yellow, Bweetlah and not glutinous 
fruit. N. y. to tbe tropics. -Tbe plant is very prolific, 
and the trulta are considerably earlier tlian in Che other 
species. When ripe the fruits fall, and if the season is 



nearly all winter If put away In the huake In a dry 
chamber. They are sweet and pleasant, with a little 
acid, and tliey are considerably Deed for preserves, and 
■ometimes for sauce. Tbe plant Is worthy a place Id 
every home garden. It is grown more or leas by small 
gardeners near the large cities, and tbe fruits are often 
seen in tbe wiuter markets. The chief objection to tbe 

Elant Is its prostrata habit of growth, which demands a 
irge amount of ground for Its cultivation. In good soil 
II will spread 1 feet In all directions if not beaded In. 
The plants are set in rowa 3 or  feet apart and 2 or 3 
feet apart In the row. This Phvealis has been long in 
cultivation. It was figured by DlUenius In 1774, In hla 
account of the plants growing In Dr. Sberard's garden 
at Eltham, England. In 1781-6 it was figured by Jaequln, 
and by him called PAvialit-SarNidcRiii, from the Island 
of Barbadoes, whence it was supposed to have come into 
cultivation. In 1607, Mart yn also described it under the 
name of Borbadoes Winter Cherry, or Phyialit Barba- 
dtniii, and says that It Is a native of Barbadoes. None 
of these authors say anything about its culinary uses. 
Dunal, In 1832. described It as var. Barbadtmit of 
nyialit Mrmta, but later botanists unite Dunal's 
P. hiniita with LInnnua' P. pvbttttm, of which this 
common Husk Tomato Is hut a cultivated form. 
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FmiTUiM, Linn. {P. fdulii. Sims). Capk Ooobk- 
BIBRT. Fig. 1776. As compared with P. pubtseen; 
thin Is a much stronger grower, tbe plant standing par- 
tially erect and attaining a height of 1K-.-t ft.: Ivs. 
tbicker, less regularly toothed, mora pointed, heart- 
•haped at the base, and very pnbescent or fuxzy: fis. 



larger (>i or % In. long), open-bell-ahaped, the limb or 
border widely spreading and light yellow, the Interior 
or throat blotched aud veined with 5 purple spots, tbe 
anthers blue-purple: busk [bicker and larger than In 
the last, somewhat halrv, and baa a much longer point. 
Tropica. B.M. 1068. -This sperles Is too late for the 
northern states. Tbe berry is yellow, not glutinous, BDd 
much like that of P.pnbttctnt In appearance, but It 
seems to be less sweet than of that speries. This plant 
has been eultlTated for two ccuturiea, probably. It was 
described and figured by Morlson la 1715 in England. 
In 17^5 Feuill^e gave a description of Its cultivation in 
Peru, saying that it was then cultiTated with care and 
was greatly esteemed as a preserve. The particular 
form of the species cultivated in our gardens la that 
which was described nnd flgured by Sims In 1807 as 
Phgaalii edHlU, the "edible I'hysalls." Sims' account 
says tbat "this plant is a native of Peru and Chili, but 
la cultivated at tbe Cape of Good Hope, in some parts 
of tbe East Indies, and more especially at tbe English 
settlement of New South Wales, at which latter place it 
is known by the name of the Cape Gooseberry, and is 
the chief fruit the colonists at present possess; is eaten 
raw, or made Into pies, puddings or preserves." The 
plant is rarely sold by American seedsmen. 

P. labdta offered br dealers Is not known to the writer. It la 
advertised ai one of Ibe Ground or Winter (Gharri™, with vio- 
let [mil. It Is probably DDl P. lobnta.Tiirr. Perhaps a (orm of 
.1. t.i . „ . „ •"iladflphita. Lam..* nallve 
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PHTBIAHTHDB (Greek, bladder 
tbe base of the corolla-tube). A 
genus was long ago referred to An 

Botbus and Scbubertln. Araujla Is 
species of shrubby twiners from tl 
closely resembling la superficial cb 



L. H. B. 

neer; referring to 
lepiadicta. This 
jia, but tbe plants 
- names of Physi- 
genus ot about 13 

icters tbe popular 
hite wBiy fragrant 
lar, has been sag- 
I, especially as it 
HgtT when bruised 
■specially with young 



5-Iobed fls. 

geated as a rival (o tbe Stepha 

requires less winter heat, but Iti 

emits a stroug and offensive odor. 

plants. A. tericoftra has consider 

Is one of aeveral plants advertised as "Crue! Plants," 

because they entrap Insects, though they may not digest 

tbelr dead bodies as In tbe case of Ni-penthes. These 

Cruel Plants are mostly members of Ibe milkweed and 

dogbane families, which have essentially the same kind 

of fioral Htruetur^-ahlgblyeompllcated and speeiallsed 

type adapted to cross -terllllzation by Insecls. In Fig. 

149 of this work, an Insect is seen struggling In 

tbe clutch of a common milkweed, with a Bair 

ot pollen-masses bung over one ot his bind legs 

like saildlebsgs. Araujia tericoftra catches 

moths in a slightly different fashion. See Q. C. 

111.20:523. For other "Cruel Plants," see C»un- 

anehHm and yincetoxieum. 

When well grown, Arauiias bloom freely 
throughout Sept. and Oct. They seem to have 
no special soil requirements and mny be flow- 
ered outdoors from seed sown indoors In early 
spring, or Ihey may be kept permanently In a 
cool greenhouse and grown from cuUings. It la 
seldom that we see A. ffravtoleni grown well 
in greenbouaes. the plants being usually sickly 
and Infested with mealy bug. As a summer vine 
in Iba open it makes vlgomus growth, and arier 
midauramer it usually blooms profusely. The fls. 
are larger than those of Stephanntls. Cuttings 
make (lie best flowering vines. These may be 
taken from tbe ripe wood before cool weather. 
Seeds are freely produced, and germinate well 
soon after being sown. Aranjias are considered 
hardy in the most favored parts ot England, and 
are grown outdoors in Calif. A. gravtnlini can 
be flowered In pots, but the border ot the greenhouse 
is better. 

There are about 13 apeciea of Araujla, all with oppo- 
site Ivs. and whitish or rosy fls.; corolla-tube short or 
long. Inflated at the base; lobes 5, very wide or narrow, 
overlapping toward the right In tbe bud; crown with 
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6 acalea attached to the middle of the tube or lover, flat meat, 
and erect or aoDvex and appresBed to [be staminal tube: 
seeds long, bearded. Schubertiaand Phy«ianthu« sbould 
perhapa b« considered u subgeaera, the (ormertroDtain- 
iDg th« hairy plants vith someiichat fuDDel-shaped fla.; 
the latter nearly glabrous plants with ooiuewbat salver- 
■baped fls. 

A. fit. t-Xlii in. acroti, umbfltale. 

AnAJU graTAoIena, Masters (Pkstid»lhut grariolttii, 
Hort. P. aurlcotHUt, R. Grab. SchuMrlia grarMeni, 
Liodl. S. grandillbra, Uart,). Densely covered with 
harsh, sprpadinir yellow hairs: Ivs. .S-4H x 2-^H in., 
oborale, acuminalc, Rreatly narrowed and cordata at the 
base, bairy on both aides: Us. funnel-Bhaped. I.e., 
■welled at (he throat. S.Brazil. B.M.3891. B.R.32:21. 
U.F. 3:369. G.C. HI. 4:271. Gn. 33:607. A.G. 13:695. 
AA. Fit. 1 i». aerOMt, egiMtt. 

AraAjla aarlnAInm, Brot. lA. dibem, Q. Don. A. leri- 
eitcra, Ind. Kew. Araitiia tericilcra, Motlet. Phfi- 
dnthua dlbent. Mart. ] . Nearly glabrous r Ivs. 3 i IJi in,, 
oblong- acuminate, wide aud square at the base, mlnntelf 
pubescent below; fls. salver- shaped, i. e., not swelled at 
the throat, pale rose In the bud and only faintly odorous. 
8. Brasll. B.M. 3201, B.R.21: 1759. O.C. III. 2:663; 
20:523. R.H. 1857, p. 89; 188.% p. 488. Gn. 24, p. 409; 
34. p. 397. Mn. li, p. 206.-The plant as above described 
Is the Phytianlhui albsni or Araajia albtni at the 
^•^0. G. TF. Oliver and W. M. 



PHT8IG HVT, FKEVCH. JatnpXa Cureai. 

PHTBIOLOOT OF PLAITTS. What Plane Physiology 

Jf*atM.— The very faut o( cultivating plants presup- 
poses some knowledKe ot bow the plant lives, i. e., o[ 
plant physiology. Tne pdstlDe cultivator sought to 
imitate nature, and by a syntem of selsftion and in 
favoring by cnltlTation the few plants which seemed 
best aulled to Us wants, he really improved and devel- 
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broader sense ot the term, physiology is • 
Biudy of this living, sensitive, adaptable, reproductive 

Every living process and every change produced by 
season or other condition has its charm and Interest If 
the underlying principles are understood. A knowledge 



ot these broadens the sympathies for the general ob- 
server of plants and gives the reflective cultivator a 
truer appreciation of the buoyant living organism with 
which be deals. 

The FunelioHM of Organi Differ. ~IU)Ot, stem, lest 
and flower are deflnlte organs or parts ot the common 
eultivstcd plant, and as distinct organs each ot these 
has definite physiological functions, more or less pecu- 
liar to itself. The root of the soil, bog, wster, or epi- 
phytic plant has in each case peculiarities and modlflca- 
tlons of structure, permitting It to do best the slightly 
j,__^__ . 1._. ___._ ._ __„_j ., p^j. 



differ 



< tunc 



ided for form. In the 



knowledge ot how the plant 
Itves, Improvement in deflnlte 
directions hoti gone forward 
Irom the earliest limes. Never- 
theless, the limitations In Im- 

iated rather by limitations in 
man's knowledge of plont-llte 
than by any lack of capacity 
for development In the plant 
itself. Every new discovery 
in plant physiology must 
eventually be of value to the 
horticulturist In one way or 
another, and the fundamentals 
of physiology are of prime im- 

A stuily of plant-lite in fleld 
and garden alone would hardly 
have given foundation tor 

Silant physiology as a science. 
Vith a knowledge ot the inti- 
^ure of the plant 

both in the fleld 
iboratory. Neitlier 
processes can be 

d and each for it- 
vencigated by a study 
cause and effect. Prom Ihe 
irmlnallon of the seed, and 
e Interesting changes which 
is Involves, through all of 
the Intricate living procesHps 
of breathing, taking In of food, digestion and sssimila- 
tion of food material, and the formation of new plant 
substance, we have the plant living, the plant in ac 
tiun. f^imilsrly, as a sensitive organism. It ifi to be 
studied ai acted npon by all of the external cotiiiitions 
about it. and as responsive to every change of environ- 






md the funi 



 in the r 



with the conditions of growth and the functions of the 
parts in their relations to external conditions. 

Desert vegetation consists generally ot very cnriouf ly 
modified plants. There are. In general, wonderfully 
thickened and reduced green stems. Many of these plants 
may store up large quantities ot food In their stems, 
and in some a large supply of water may bo stored to 
tide the plant over long periods of drought. Except 
In tbe novel interest sffonlud, these modifications are 

here physiological conditions have been seriously modi- 
fied, and the plants have met their needs in the most 
serious way. As compared with other vegetation, struct- 
ure has here been violently subordinated to function. 

Oxggr.n Supply and SttpiraHon. — Even the plant ot 
ordinary culture is not such a dependent organism aa 
Its lock of general locomotion would imply. It lives, 
moves and works every day. In every living process 
work Is accompjished. There Is work In maintaining 
tbe rigidity of Its structure, in absorbing food material, 
in supporting and accomplishing the various complex 
Internal processes of assimilation, growth, and devel- 
opment. The forcing of its roots through the soil and 
rock, and the reKiHtattce C>the stress of winds and other 
agencies are examples of tbe energy daily expended In 
maintaining Itself. In order to accomplish this worii, 
oxygen is necessary, as with tbe animal, the energy be- 
ing secured from the breaking down of organic com- 
pounds. Ordinarily, the lent and stem are bathed in 
the atmosphere, and so the superficial presence ot oxy- 
gen Is always assured. By the leaves and green stems 
oxygen is absorbed mainly through pores (called atom- 
ates, or stomata) In tbe epidermis. The stem may also 
secure a furtber supply through certain corky cushions 
known as lenticols, found abundantly In sumac, walnut, 
elder, etc. Roots also require a constant supply of oxy- 
gen, and terrestrial or soil roots autfer greatly If de- 
prived of It tor short periods uf time. A fleld of Indian 
com Hooded with wafer will soon present a very un- 
healthy appearance, on account of the tact tbat water 
forces the air out of 
a means ot aSratlug tl 
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preT«Dt afinitloD. WMer plmuM li>T« i 
■elves to fretting oxygen In other ways, 
pluiia Bend to the mirfece apeclkl roots 
purpoBGB. 

No plant can IItb without oxygen. In i 
other oxygen must be secured. The Tnore i 
li, whether In growth or In moFument, the mon 
will It require. Even dry i 

and In aotne kinds respiration may ue so rapiu caai aner 
a single geaaon death may enaae. This use o( oxygen, 
whether by the genDlDallng seed or by the growing 
or (sslTnilatlng part, is accompanied by the giving off 
of carbon dioxld, or foul gas. This whole process Is 
respiration; and In Its ultimate effects it is similar to 
rea pi ration in animals. 

The RoU of Water in the Pfanf.-Even qnicker (o 
inanlrest itself than the actloii of suffocation by lack of 
oxygen la the Injury whlcb most plants may aofler from 
an insufflciency of water. The rigidity of an herbaceous 
or succulent plant is due largely to its water content; 
and without a substautlal degree of this rigldltv, growth 
would cease sad life soon become extinct. The plant 
pulled up by its roots or cut down, wilts almost Imme- 
diately. The wilting of plants, then, is due to a lack or 
loss of water supply. 

The way in which the ordinary plant may constantly 
obtain a quantity of water from the soil Is worthy of 
full discussion. On pulling from the soil a growlDg 
plantlel of aquasb, we And a tap-root and a number of 
■mall rootlets. To the latter cling, perhaps, small par- 
ticles of the noil, as in Fig. 1777. If, however, seeds 
are germinated between pieces of moist paper or cloth 
ao that there will be no disturbaDce of the delieate grow- 
ing parts, further structures will be evident. From a 
quarter of an Inch or so behind the root-tip, and ex- 
tending backward (or a coaaldenUile distance, the root- 
leU are clothed with numerous delicate hairs (shown in 
Figs. 1778and 1788). These aretheroot-hairs.and it was 
to such as these that the soil clung in Fig. 1777. They 
are simple, long, tube-like cells conslBtlog of a cell wall 
with living protoplasm and cell sap. The Inner proto- 

flasmlc lining of this cell wall permits water and salts 
I solution to pass inward by the Interesting process 

The root-hairs are temporary structures which never 
grow Into rootteta, but which die away as the roots 
become old or woody. While living they perform the 
Important function of absorbing from the soil nearly all 
of the water needed by the plant. Being numerous and 
extremely delicate, they oomo Into the cloeest touch with 
the inrface film of water adhering to the little particles 
of soil, and from such film water they more readily 
satisfy their needs than from free soil water. They 
can extract water until the soil contains only a very 
small per cent, or until It la dnst-dry. 

The root-balrs absorb water freely, and during active 
irrowth it is forced upi — "" ----------- - 
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bored coil Into a bottle of water. Over tbe whole m . 
be placed a larger Jar or belt-glass, and in a short time 
a mist will collect on the inside walls of the latter. 
Transpiration Is facUitated by dry air, wind, hish tem- 
peratures, movement of the plant, etc. If on a hot day 
or In dry weather transpiration Is greater than the 
amount of water absorbed by the roots, the plant wilta. 
A very slight shower will refresh a wilted ^ant. but 
not liecause the leaves have ahsorlied water. The plant 
recovers because the air is saturated, and transpiration 
la thereby so much lessened that the roots Can eatch up 
In fui^isbing the necessary supply. 

Fully a quart of water is daily transpired from a form- 
ing cabbage head, and the number of tons of water dally 
given off per acre by forest or even meadow-land may 
reach an aatoniahlng figure. Tbe amount of water tran- 
spired by a small potted plant may be readily weighed. 
Place the pot in a glass jar as seen In Fig. I'M, tying 
over the top and snugly around the plant some soft rub- 
ber cloth. Water the plant throngh the glass tube and 
then weigh. After standing 6 or 12 hours In a dry 
atmosphere the weight will be consld- 
 reduced, due to the loss by 

path of the ascending water 
It or sap current is through par- 
r vessels of the young woody 
In trees it ascends in the 
:est wood rings, not between bark 
ood . Inherbftceousnetled-velned 
yiedonons) plants the path Is in 
ng of woody tissne or bundles 
en the bark and pith. In the 
1 com (roonocotyledonons) it is 
a thread-like groups o( flbers 
'ascularbnndles) Hcattered rather 
ilsrly thronghout the pith. That 
urent is always through these 
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BceoDs plant it may be 
n the grape vine 3<! ft. of water 
e bleeding of plants Is an evl- 



ctually absorbed In much greater quantity 
iiiDn is required merely as a constituent of the plant 
body. In fact. \a form one ounce of plant substance It 
Is estimated that 15-25 pounds ot water must pass 
through the plant. This surplus water passes off 
through the leavea and other supcnlent partB, princi. 
pally through the stomsta prerlously mentioned. This 
process is one of evaporation from living membranes, 
and it Is called trauHpiratlon. That transpiration is not 
merely an evaporation proress may be roughly shown 
by an experiment with two similar leafy hrancho" 
freshly severed. One of these is dipped in hot water 
to kill tbe protoplasm, then tbe two are left to dry out. 
Transpiration from the living twig will be le»M rapid 
than evaporation from the dead one. The demonstra- 
tion of transpiration is an easy matter. A leafy branch 



to datermlne iba 



woody bundles In the above plants may be demonstrated 
by placing branches of the plants In a tumbler contain- 
ing some eosin solution. In a few hours the bundle* 
will bs colored for a considerable extent. The current 

der water. Thin prevents the access of air and the par- 
tial stoppage of the couducling channels. For the same 

The total amount of water in plants varies from a very 
small percentage In dry seeds to al>oat 50 per cent In 
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green wood, and often u much u 96 per cent In tbe 
pampkiD. 

Tht Food Supply of Salti from tht Soil. -Beiidea se- 
curing trom the soil Its water supply, Ibe plunt muBt 
geeure In the Btune wkj kII of its shIi constituents, and 
usually all of its nltro^n, u soluble Halts. The salts 
famishing food are siicb well-known food Ingredients, 
or constitueats of fertllliera, as potash compounds, 
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Kdl conli 
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phoftphatas, nitrates, etn. TheTarlons mineral elements 
genersily necessary for the plaut are potassium, phos- 
phorus, sulfur, calcium. maKneaium, aori iron In small 

quantities. These, as w" ■---■ " ' ' ■- 

are the constituents tha 
the plant Is bumed in 



s well a 



>e form ol 
^h one of 
Bsary ( 



i full 



lievelopment of the higher plant has been repeatedly 
demonstrated. For this demonstration seedliugs are 
supported and grown in Jars contalniug calture solu- 

out in certain cases to be compared with one In which 
all are present, and it will then be foumi that growth 
aod development will soon be arrested where even one 
necessary element is entirely ahtent. 

NitrVfitn Sometirnrt Furninhtd 6j( Ihs Jir.-Plants 
ordinarily get their nitrogen from the soil as nitrate of 
soda, saltpeter, or other soluble salts. This is tbe rule, 
and although the air contains about 76 percent by weight 
of the free gas nitrogen, it is in this form entirely inert 
to most plants. Leiruminoua plants {I<eguminOHre} form 
a great exception to tbis rule. On tlie roots of such 
plants are found swellings or tubercles, as in Fig. 1781, 
caused by the growth of parasitic bacteria. By the aid 
of theio bacteria, the plant is able to appropriate Ihe 
free nitrogen of the atmONphere and to thrive in a soil 
almost free of nitrates. This hus been demonstrated 
repeatedly with plants in sand or water en 1 lures. L'tllii- 
ing the free nitrogen of the air, leguminous crops, 
whether used as green manure or not, restore the land 
by returning to it more nitrogen than Is taken awav. 
They necessarily enter Into any tborough syt 



i lands. 



The Amoeialion of Hoolt vilh Fi.Bffi.-Other plan 
are also aided by an ansoclatlon of the root wilh certai 
fllamenteus fungi. In connection with the roots ot tl 
oak, beech and other woody as well as berbaceoi 
plants, this asooclatlon of root and (ungus (termi 
mycorhlEa) Is of much aid In the absorption of soli 
tions from the soil. In such cases It is thought that tt 
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fullest development of the plant is dependent upon tha 

presence of the fungus. 

Tht Formation ol Organic Subilancf.-NfXt to th« 
elements of water (hydrogen and oiygcn) carbon forms 
the bulk of the plant substance. It is a constituent of 

and of all woody liber. It Is, In fact, the element wbosa 
organic substances. When plants 



oiygen, the bulk of the remaining charcoal is pare 
carbon, for the ash present would be so small in volume 
that it might be neglected. Tbe ordinary green plant 
obtains this carlion only from the carbon dioiid ut the 
atmosphere. Carbon dioxld forms only .04 to .05 percent 
by weight of the atmosphere, and In order to enter into 

into the tissues of tbe leaves and other green parts. Tbe 
leaf is so constructed that the diffusion of carbon dioiid 

epidermal surfaces Into the air spaces, which penetrate 
all parts of Ihe leaf, as In Fig. 1T83. By means of this 
system of communication, difTusion results, and tbe 
carliou dioxid is brought Into contact witn a large ab- 
sorbing surface of living cells. Together with favor- 
able growth candittons, however, the utilisation of 
carbon dioiid depends upon the leaf-green (chlorophyll) 
and sunlight. The green chlorophyll absorbs a con- 
sidarable part of tbe rays of sunlight, and by means 
of the energy thus provided carbon dioiid |COi) Is 
forced to unite with a portion of the absorl)ed water 
(H(0). Tbe union of these substances Is accomplished 
by an obscure process, but In such away that eventually 
carbon and the elements of water ( bydro^n and 
oxygen ) are united in the form of a carbohydrate. 
This — ■- ■- '—' —--•-- ' — ■-• >- 






esis, 



<ygen fur- 



I this oirgen which is thrown off by 
the leaves. This process of uniting carbon dioiid and 
water under the influence of chloniphvll and sunlight 
1q the living tissues is known as photoBynthesis — a 
building up of higher substances by sunlight. The pro- 
cess Is also called carbon dioiid assimilation. Pho- 
tosynthesis and respiration are, hi a way, reverse 
processes; in the former carbon dioiid is absorbed In 
flunllgbt and oiygen given off; in the latter, as pre- 
viously noted, oiygen is constantly rijsorbed and cartion 
dioild given off. However, the ordinary plant, as a 
whole, renplres but feebly, while It assimilates carbon 
very rapidly In sunlight. The result is that by night 
a small amount of carbon dioxld Ik given off and by 
day a large amount of oiygen. See Photoaynlheiit. 

The starch made in sunlight and stored In Ihe cells of 
the leaves is in tbe form of Insoluble granules, like 
cotninerclal starch. In order to be ullllxfd by Ihe pro- 
toplasm in growth, or in forming further plant sub- 
is constanily taking place In the leaves by means of an 
enzyme called diastase. The diastase converts the starch 
to a soluble subsiance, a form of sugar, and this snrsr 
may then be used Immediately in building up mor« 
complex organio compounds used by the protoplasm, or 
the sugar may be transported to some storage organ 



•, particularly in orchard 



of the plant, snob as root (dahlia), stem (potato), or 
thickened leaf, and there be reconverted to starch or 
changed to some insoluble or more complex product. 
This tranalocalion of the starch formed In the leaves 
hy day may be so thoroughly effected during a single 
night that none wilt remain as atanih by tbe next day. 
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it for Btuch i' a blue or blue-blKck 
reaction on tbe mddilion ol  Kesk Hulution ot iodine. A 
bit of starch paste, or the cut aurtsce of a potato or 
other Hlarcb; area.vill qnlckly show this reaction. In 
green leaves starch may be tested by first dlssolring out 
tbe chloropbyll in alcobol and then Btainlng the leaf 
with Iodine. In the same way one eiamlnea a leaf Tarle- 
gated with white. Tlie n«en or colored parts of the 
leaf alone will show atarch, the white areas showing no 
blue or purplish eoloraclon, demonstrating that the; 
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denee of growth Is in the multiptlcallan of the Ilasne 
eellx, or of coDBtrautlve changes Id tbe form and bulk 
ot these ceils. Growth may be so rapid that it may be 
readily measured, or It may proceed so slowly or by vuch 
ob-icure Internal nioiUflcatlons that very little eitemal 
IndicatloD of tbe complex processes will be manifest. 



place, and it 



veil to diss 
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I, demon8trat« that a land plant cannot form 

■mall potted plant (or better, tbe plant may be traus- 
planted to a glass Jar protected at the top by rubber 
cloth) Is placed tbe vessel a, cemented to the glass 
plate, b. A solution of caustle polasb In e absorliH tbe 
carbon dioild In the vessel, and all air admitted must 
pass through the U-Cube tl, which contains at e pumlee 
stone soaked with caustic potash. This plant exposed 
(o direct sushlne for a few days will show no starch 
(onnalion on testing Its leaTea. In a ahort Ume it will . 
also become unhealthy and eease to grow. 

Not only does chloropbyll act in conjunction with sun- 
light for tbe manufacture of starch; but. in genera], 
sunlight is absolotely necessary in order that chlorophyll 
may be normally developed. ISeeds germinated In a 
darkened vessel or potato sprouts which have pushed 
into growth in a darkened cellar will remain yellow or 
white. Horeover, the plants will grow long and slender, 
and death will result when the plantlet can no lonser 
draw upon tbe parent part tor starchy matters. The 
total dry weight of such plants will not be greater than 
the dry weight of the original seed or tuber. In this 
connection it might be stated that fern spores requlra 
some IlKht In order tbst germination may occur, whUe 
(hs germination of ordinary flowering plants Is slightly 
retarded in the presence of light. 

The sugar into which starch Is convened for translo- 
cation is abundant In tbe leaves; and it is also trana- 
ferred to all living parts of tbe plant, along with other 
organic products, besides the various salts in solution 
which have cooie up to the leaves from the soil. Under 
the InBuencB ot the active protoplasm of the leaf-cells 
or of other tissues, more complex compounds neeesssry 
in growth may be formed. All parts of the ordinary 
plant are dependent upon tbe ruots tor a supply of the 
mineral salts and nitrogen ; but. on the other hand, 
(hey are entirely dependent upon tbe leaves for the Qrst 
organic substance, and for much prepared food. 

Orawlh, and Ihe DUIiTtnlinl im ot SIruelure. - Plant 
growth Is apparent to tbe unaided eye as change In 
form and size ot oraanH and tissues. The real evl- 



I growth phenomena. Nev 
nd ot^er air-dried plant parts may live wilhunl growl 
or considerable periods. 
The growth In slie and length ot different plant o: 
ans Is very various. The lone of growth in the root 
' ' ot the tip. BO that If an ink mark 
" ely behind the tip and 
another a quarter of an Inch further ' 
-■^OBt the entire groi 
It will take place within 




marked. Theie Is ao growth In tbe very tip, because 
it is hard and protected by a atout cap to aid in forcing 
its way Cbrough tbe soil and around hard obstacles. The 
region of greatest cell division is nearer the Ilplhun Ibe 
■region of greatest elongation. On tbe other hand, the 
young stems of annual plants and tbe rapid elongation 
of the young shoot may tor a time show growth through- 
out tbe entire extent. The winter condition of a beech 
twig is shown In Pig. 1TH5, and tbe long, delicate, 
overlapping scales of the buds are very evident. Each 

spring when tbe bnds elongate; the delicate scales 
separate farther and farther from one another, each 
bearing a little leaf in Ita axil, and marking a now 
distinct joint or node in the new branch. Various 
stages of this general elongation are evident from 
Fig. 1786. Finally as tbe bran'-h lengthens through- 

tbe older nodes cease to elongate, and the wave ot elon- 
gation follows a few nodes behind the terminal bud. 

In tbe common wooily plants growth in diameter Is 
accomplished by means of a dlntinct but thin layer of 
tissue functioning as the lone ot cell division, or cam- 
bium. Tbe cambium Is located Just between the wood 
and bark. In fact. It divides a complete ring ot fltiro- 
vascular bundles into an Inner or woody portion liylem) 
and an outer or bast and alcve-tube portion (phloem). 
Each year it gives rise on the Inner side to a layer ut 
wood and on Ihe outer side to a layer of bark, thus each 
year covering up and pushing to the center, as it were, 
tbe old wood, and pushing outward tbe old bark as a 
protective covering. By this process tbe inner wood 
retaius its former dimensions, but tbe bark must con- 
stantly expand to cover tbe increasing diameter of tbe 
tree, and so It breaks Into rifts and ridges of various 
forms, or else peels off periodically. The differentiation 
of the tissues In different parts denotes different physi- 
ological functions. Thus the woody part of the young 
rings conducts the water and other soil foods, and 
through tbe woody bundles of tbe leaf-stalk, veins, and 
velnlels It Is distributed throughout tbe plant body. 
Tbe bark or phloem portion ot the bundles Is largely 



1 In the coDdnctloD ot Ibe digested or leaC- 
(orined toads to otber pBrts. 

Sred Production. — Ho for as wa kDOV, the ultimste 
(uDCtloa of a plant In nature Is to produce seeds or to 
reproduce Its kind. It maltera not how far the horti- 
cullurist may have diverted this natural tnnction in 
particular instances, in general the aiim of the physi- 
ological aetiyities Is directed to seed -production. Much 
energy is directed to the development of form and color 
in the flower, also of fragrani^e and odor, and there are 
deep-seated physiological processea connected with pul- 
lea and ovule production, with pollination, fertlUtallon 
(see p. 579), and the subsequent development of the 

Seeds are, as a rule, richer In nitrogenoas matter 
than other parts of the plant. Llkewiae, in phoaphorus 
and magneaium salts there Is a marked increase in the 
seed. Of these last -named substances, there is a migra- 
tion, as it were, from the older parts to the region of 
seed formation, and Bnallf to the seed. On the other 
hand, the salts ot lime gradually increase In quantity In 
the older tisaues, particularly In the old assimllatory 

Tin Living Pnlaplaim the Seal ot Vital Aetion.- 
Fhysiologioal activities cannot be thoroughly studied by 
the use of the plant as a whole or by the use of the 
organs as particular parts of a complei whole. The 
final seat of all the plant actirltles resides Id tbe livJDg 
proloplaamot the cells composing the plant. Except as 
serving purely mechanical purposes, tlie old heart wood 
and bark ot trees are laactive, and they contain no IIT- 
Ing substance. They are made merely of the hardened 
w^ls of cells which once oonatituted living parts. The 
actual living parts, such aa the leavea, buds, flowers, 
fruits, and young wood, are composed of living cells. The 
most essential part of a living cell la the protoplaam, a 
semi-fluid, viscid aubsUnce which constitutes tbe living 
material in all organisms. A deQnite layer of the pro- 
toplasm surrounds the Inner surface of the cell wall, 
and protoplasmic strands radiate throughout the cell, 
in which is also dilTerenllated a denser and absolutely 
essential part termed tbe nucleus. In addition the cell 
contains an abundance ot cell aap, or water, holding in 
solution certain food subatances. The cell wall Is a 
mechanical support, and as a physiological agent it la 
quite dependent upon the protoplaam. In conjunction 
with tbe wall layer of protoplasm, the cell sap absorbs 
water osmotieally trom weaker solutions outside, and by 
the same proccsa solutions ore passed from cell to cell 
and diffused throughoutthe growing parts. When trans- 
piration is proceeding- it Is aume ot ttiia water of the cell 
sap which is given off through the leaves into the air. 
As a resnit of this loaa ot water the protoplasm con- 
tracts away from the cell wall and the rigidity (turgor) 
ot the cell is loal. Thus the cells and tbe tissues lose 
Btren^h, and the plant becomes flaccid and wilted. 

It is by means ot the chlorophyll, but it is not the 
chlorophyll alone which has to do with the formation of 
starch from carbon dioiid. Tbe chlorophyll is imbed- 
ded in tbe living substance, forming definite chlorophyll 
bmlles; and It is only when associated with living matter 
that it can perform its functiona. 

The Plant i> Atferttd by External Condition!: It it 
/t-ritabfe.-When a seed Is put to germinate, the first 
requisite Is that It shall Imbibe water and swell. Ox; 
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vails the protoplasm Is awakened 

growth Is incited. The protoplasm increases in bulk in 
existing cells, and then cell division begins. At flrst 
tbe embryo draws upon the seed for its food supply, 
and Is able to establish itself in the soil. A differentia- 
tion Into tissues and organs having different functions 
has already occurred. Mo ' ' 
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selves. Tbe first shoot does not wander about in the 
soil, but, directly against the force of gravity (nega- 
tively attracted), It directs itself upward. In an exactly 
contrary manner, the first root ottrocted by the stimulus 
ot gravity (positively attracted) directs Itself down- 
ward. Only the overthrow or orerhalanclng of gravity 
by some superior stimulus can prevent this reaction. 
If a pot containing a seedling be placed upon iti lidr. 
the stem will actually curve when some growth baa 
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already occurred, bending itself directly upward, aa 
shown in Fig. 17hT Tbe nmt wilt form a curve iu ita 
growth, and again grow downward. Tbe response of 
growing organs to tbe atimulus ot gravity is called geot- 
ropism. Oeotropism acte upon the active growing part 
and by meana of the living protoplasm. 

The relation ot the plant to light, or tbe light stim- 
ulna, la one of the most pronouDceil plienomena in 
nature. In a dark chamber 
young ahooM will direct 

toward light admlLled through 
a smaU allt. Note how the 
seedling bends toward the 
light in Fig. 178B. If exposed, 
the roots would direct them- 
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be well observed outside when the aun la low, and at 
any time of day with a window garden. An Interesting 
case of the response to light is to be found in tbe wild 

pass plant. In sunlight this plant holds its leaves in 
a vertical plane, one row ot leaves pointing north and 
the otber south. This provision may be to avoid the full 
rays of the midday sun, and yet to secure the best ad- 
vantage ot the less intense forenoon and oftemoon sun- 
shine. The response of plant organs to the stimulus of 
light Is known as heliotropism. 

In the same way plant organs will be stimulated to 
grow towards or away from air (ocrotroplBm), acertain 
degree of moisture (hydrotropism!, a deflnite tempera- 
ture (thermotropism), nutrient substances or other 
chemical agents (cheraotropism) mechanical irritation 
(thigmotropism} and otber stimuli. In all of these ways 
tbe plant ia active and irritable. !n all eases it is the 
active protoplasm which Is concerned in determining 
the nature of the response. 

Temperature has a marked effect upon all living pro- 
cesses and It deserres particular mention. It may limit 
either by too great beat or too intense cold each of Ibe 
particular vital activities. There are three critical tem- 
peratures (or growth, a maximum or higher temprra- 

either si<le no growth takes place, and tbe optimum, or 

opment all ot the faculties of the plant. Sometimes the 
optimum as reckoneil by the amount ot growth would 
not correspond to the optimum tor flower or seed pro- 
duction, a tact well recognized in greenhouse culture. 
The growth optimum may also be a temperature at 
which the plant is more readily attached by parasitic 
diseases. I^IIciilar varieties or species vary greatly as 
to tlieir susceptibility to disease at different tempera- 
ture". Often it is of more value to know the tempera- 
ture at which the general sanitary conditions tor a plant 
are an optimum, rather than to know the optimum for 
growth alone. The absorption ot water bv the root- 
hairn. themanntarture of starch by the leaves, transpira- 
tion, and other processes are to a targe extent depen- 
dent upon the temperature. Hot, dry winds of the sum- 
mer-time often raase serious Injury to trees, owing to 
the rapid transpiration troni the leaves. In dry seasons 
this 1" verv likely to occur with the Norway maple- 
Fig. 1789 represents an injury of Ibis kind. As a rule. 
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the leave! on that Bide of the tree from wbleh the wind 
comes are much more injured Ibm others. 

The uiDiiBl (all of the leaf In deciduous tree* I« usn- 
all;  matter of tempereture, sltbongh drought and 
other eonditloni may aUo eauee periodic defoliation. 
It irould cut much labor to protect Uie large green sur- 

fafcs daring the winter and It Is economy t ■—■-■- 

a portion of the atrnctiire. The cool i" 
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Aronnd tlie edgee of ponds and lakes ther« la a stm^le 
(or position, and as a rule the differing capacltiea of Uie 
plants to thrive In differing depths of water, or degrees 
of molstare. eauBO tbem to be arranged in delnlte 

The Bum of the responses to these and other stlmall 
determine the form and character of the plant, and 
determine whether it shall Ter; clasel; resemble Its an- 
cestors, or whether It shall have eharacterlstles vary- 
ing alightly from them. From the same parent a dande- 
lion of the mountain-side will differ somewhat from the 
dandelion of the lowland meadow. Eil^-mal agents, 
under which oategory cnltivatlon is an Important factor 
with domesticated plants, act not only sligbtly to change 
Individuals, bnt in time to change vuleties and species. 
Working from one generation to another, in conjuoctlon 
with natural or artiflcisl selection, external agencies 
develop new forms and habits oa the plant adapts ItseK 
more perfectly to these conditions. In this way plants 
vary as individuals, and In time as races or species. 
,—. ..., ]j^j slight from one generation ' 



.t it is safe b 



,7 that tk 



5«lti- 



chlll the 
The ton 

functions, and from the leaf are gradnally wlthdi 
the lubstances which ore readily made soluble. The 
cell walls and the leas useful parts are left, and by the 
formation of a distinct corky iajer across the leaf-stalk, 
where It is sltacbed to the main stem, the plant cnts off 
its assimilatory organs by a natural process, so that no 
wound or injury except the well-healed leaf-scar shall 
mark Its tall. In this process the ebloropbyll is oxidized 
and changes from green to some other color, as yellow 
or red; and often It Is by this means that the beautiful 
autumn colors are developed. These colors also serve 
very likely as a protection to sbleid twigs and trunks 
from the hot autumn sunshine. Likewise, the twigs 
themselves may be provided with color tor the same 

The old leaves are dropped in the antnmn, bnt al- 
reaiiy a new set ol modified leaves in the form of bud- 
scales have been formed, In turn to be defoliated the 
next spring, after serving a term of winter protection. 
Deciduoas trees then shed their summer leaves when 
growth ceases and their winter leaves when gniwth Is 
awakened. 

Plants such as the squash and potato may be killed 
by a degree ot cold less than the freeting point. It is 
because the protoplasm of the cells is stimulated to 
give up Its water into the spaces between the cells, and 
Chen not being held by the protoplasm, this water la 
readily evaporated and the plant dies from being dried 
out. In the same way a plant may wilt and eventually 
be much Injured If cold water la applied to its roots. In 
general, treeiing consists in the drying out of the pro- 
toplasm and the formation ot Ice crystals between the 
cells. The plant may recover if the protoplasm can 
gradually reabsorb this water; It will die It the water is 
not reabsorbed. 

The effect of temperature upon orders and species of 
plants Is very evident in the differing character ot the 
vegetation in different life lones. Temperature Is not 
alone the cause ot the difference, but it is the principal 
factor. In the tropics sucauleut plants predominate, 
and gigantic leaf surfaces abound as accommodation 

temperate regions tbere is a degree of beat encouraging 
perfection of slie in woody development coupled with a 
considerable luxuriance of foliage, as well as a large 
development of herbaceous plants. In arctic regions 
the more succulent green growth Is entirely suppreased. 
In general smaller woody forms abound, and even the 
texture of leaves and fruit Is expressive ot hardiness. 

Plants along the seacoast differ from those farther 
Inland, the salt spray having a very Injurious effert 
npon those which have not become resistant to It. 



vatcd plants to-day which resemble exactly their ai 
tors of the Ijlnn»an times. 

JJUtrature.— Among works upon plant physloiogy may 
be mentioned Sorauer's "A Treatise on the Physiology 
of Plants," translated by Weiss (Longmans, Oreen & 
Co.); Detmer's "Practical Plant Physiology," translated 
by Hoor (The Hacmillan Company); and Pfeffer's 
" Physiology ot Plants," translated by Ewart {Clarendon 
Press}. Tb» flrst mentioned is intended for the use of 
gardeners, and the others are teohnioal treatises. Such 
books as "Living Plants and Their Properties," by 
Arthur A MacDougal; "The Survival of the UnlUte," 
by L. H. Bailey; "A Theory of Horticulture," by Lind- 
ley; 'Plant Relations,- hy J. H. Coulter; and other 
similar works may be consulted with much profit. 

B. H. DUOOAB. 

PETBOOASPTS (Oreek, phyta, bladder, and karpe*. 
fruit; alluding to the Inflated cajtsules). Sjn., OpuMs- 
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mental deciduous abrubs, of spreading 
with stipulate, alternate, petlolate and mostly 3-lobed 
Ivs. and with umbel-like heads of whitish fls. appearing 
late In ipring, terminal on short brancblets along the 
stems and tollowed by cluatera of small pods, inflated 
In some species and often assuming a bright red color 
late in simimBr. Thev are well adanted for shrubberlts 



17W. Nlnebaik-PhTHCaifiua epDlUoUDS <X H)- 

and grow In almost any soil. Prop, easily by either 
hardwood or greenwood cuttings, also bv seeds. Five 
apeeles In N. America and Amnrland, allied to Spiroa 
ud formerly mostly referred to this genus, but distln- 



1328 paysocARPL's 

gnlsbed by the Htlpulwo Ivs. and the often inflated pocli 
dehixrent along both guture" and contnining one or ftw 
Bhtnidg ypllowixh needs, the bark peeling off in thin 
■trips. Also sometimes united vith Neillla. 

epalUAlins. Maxim. (Spirara opHlitilin. Linn. Opii- 
ld*ter opulifAliut, Kantie). Ninebakk. Pig. 17tN). 
Shrub, to 10 (t. high, nlth wlde-spreadloe and recurv- 
ing branches : Irs. roundish avat«, uBually cordate at 
the base, :'l-lobed. with the lobes erenatcly duntate, 1-3 
In. long, usnolly glabrous beneath: coryraba 1-3 in. 
broad, niany-fld. ; pedioels and calyi glabrous or pubes- 
cent: pads :i-5, Inflated, much lon)^r than calyi-lobe^. 
June. Quebec to Ga., wcfit to Manitoba and Kanaas. 
B.B. 2:195.-Var. Ifitoft, Kirchn. {var. aAmk, Hort.). 
Ltb. bright yellow at first, ohaoglQg to golden bronzy 
yellov. Var. ntn&, Kirchn, Dwarf form with nmalUr, 
ieae lobed, dark green Ivb. 

Amnrtnill, Mailm. (Spirira .,linut^n>ii, Hailm. Op- 
nldaler Amarinsit, Kunlze). gimllar to the former, 
lilgher and of more vigorous growth ; Ivb. 3-5-lobed, 
with acute or acuminate, doubly serrato lobes, usually 
pnbescent beneath, 2-5 in. long: (Is. large, with graylnb 
lomentose pedicels and calyx; pods tomentose, only 
one-third longer than caivilobes, June. Amurland. 

P enpiUtui. KunlM (Spinea capltata, Pnrsh. Ojmlaater 
rapitittu. KudUe. ». DpnltrolLa. vir. moUls. Torr. & Gnu). 
Vloaely allied lo 0. Dpnlir.ilia. ToKtl.: Irs, aamiiwhaC Urser. 

cell and calii WnitntoM, Ore, to Cs'lLf.— P. maiviceut. Knnlw. 
(O. paDPltlomi. Heller. Neillia malvacea.OrxcnD). To » ft.: 
Ivi. .liKhlly a.lnbBd, with crenaWly and obtiuely toothed lobci, 
DiuallT pnbeKent: corrmbB mlher few-lld.; ^ods 2-3, not In. 
Baled, lomentoee, about a> loni a> Hpnli. Wyo.. Idaho. B. 
M. 7758 (aa Kalllla Ton^yi).— P. mmi^cp^ntif. Conlt. lOpalaster 
monngmm. Knnlie. Splrmi monouTia.Torr. Nolilla Torreyl. 
Wstt.T Similar to the prHadlng. to 3 II. blib; Ivi. imallt-r, 

ally ti2bn^! p«l"l-2. "colo.'to cJlf. O.F. SiS. 

AUEED HeHDEB. 

PHTBOBIfiGIA (Greek, bladder and covering; refer- 
ring to tbe Inflated fruiting ealyij. Labidia. Fiit^E 
DRAOON.HEAn. Three or 4 apeciea of hardy herbaceous 
perennials, natlre to America, with spikes of gaping 
Hs. of purple, rose color or white. P. Virginiana, tbe 
dominant and most variable type, fs frequent In gar- 
dens and Is somellmes called tbe Obedient Plant be. 
cause its corolla will stay for a while In whatever poai. 
tion it is tamed, to the right or left. This plant and Its 
varieties have had at lea»t 7 colored plates devoted to 
theni. a large number for any labiate. P. Virsimatia 
Is an elegant plant when n-elt grown and It does best in & 
strong, rather moist, Fertile soil. It forms large clumps 
3-4 ft. high and blooms In July and Aug. Bequires fre- 
quent division or replanting. 

Qenerio characters: cnlyi bell-shaped, swollen and 
remaining open in fr., membranous, IO*nerved: teeth 
5, equal; corolla Z-llpped, Inflated above; upper lip con- 
cave, rounded, entire; lower llp3. lobed, tbe middle lobe 
commonly notched ; stamens i, didynamous ; anther 
cells parallel. 

TirginUnc, Benlh. (P. Tirginiea, Hort.). Fls. an 
inch long, ranging from purplish red through rosy pink 
and lilac to wblte. B.M.4<;T. Mn.T:til. F.I{.e:55. Var. 
Wbx, Hort., is a recent and beautiful whlle.fid. form. 
K.H. 1S»3:33<;. 

Var. ipeolAM, Gray. Is a tall form with very acutely 
serrate lanceolate Ivs. and dense-pan Icled spikes. A 
Texan form with erect. Imbricated fls. B.M. 33Sa {P. 
imbrieata). 

Tar. daatliniUta. Gray (P. aenlieaUlam, Alt.). A 
lower and more slender form with crenulate denticulate 
or obscurely serrate Ivs. and more slender or loosely. fld. 
spikes. Ulddle Atlantic states. B.H. 2H. 

F. W. Barcut and W. M. 

FETBtTBDS (Greek, Moififrr and (a<I.' from the purine 
or pouch-like spur). OrtMdictn. A genus of about 
20 species belonging to the category of Ooodyera and 
Antectochllus, and cult, for their foliage. Stem simple. 

In a terminal raceme; petals and dorsal sepals cohering, 
galeate; lateral sepals free; labelliira spurred, strongly 
concave above the entrance of Che spur and abruptly 



contracted, middle lobe spreading or recurved; eolumn 
short, N'atlveH of the warm regions of Asia and Amer. 
The American species have their Iva. mostly spotted, 
qneraatioolm, Llndl. {Ooodyira quereieota, Chapm.). 

Stem ascending. 6-12 In. high: Ivs. ovate or oblong- 
ovate, thin, on slender petioles, spotted with silver-gray: 
spike densely fld.; sepals and petals oblong, obtuse: 
tabellum concave, ending in a broadly ovate, acuminate 
and recurved point; spur pouch -like. Aug. Lowsbady 
woods, Fla. and westward. Hkikbich HAS8Ei,BBnfa. 

FHTTiLEPHAB (Greek, tttpJtant plant; referring 
to the hard white seeds which can be worked like ivory). 
Palmdera, Prostrate or ascending palms of doubtful 
relBllonBblp,referredbyBOmBautboiltieatafViH(fai>ae«p. 
They are diceclous, the fls. densely crowded In catkln- 
llke spadices, without any perianth: leaf-segments 
acuminate. Species 15. South America 

, . I & Pav. IvoBY-NCT Palm. Caudex 
low; Ivs. very long, pinnate. Pern, Venezuela. Gn. 24, 
p. 468. -Once adv. by Pitcher & Uanda. Fumishe» 
the vegetable ivory of commerce. Sometimes called 
Negro's Head. JaBED G. SiOTa. 

PHTTEOKA (old Greek name, meaning simply ■<> 
plant," used by Dioacorldea for some mignonette. I ike 
herb). CampanutAciit. Horned Ravpioh. Phyteumas 
are hardy herbaceous perennials, uaed for borders or 
alpine gardens. (See Figs. 1791, 1792.) Tbe fls. are 
mostly shades of blue, more or less purple, rarely white. 
Them are two styles of Inflorescence, Iho globular and 

Ing. The ahowy feature of P. eomotiim, at first glance, 
seems to be a group of colored and much elongated 
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stigmas are mncheiserted. In i*. comosiini the 
>roiia never opens, but in all the others it flnslty splits 
: the top, making a spreading or wheol-ahaped flower, 
he tubular stage seenie the most attractive in the 
mnd.clustcred species and the open stage, perhaps, in 
le oblong-clustered species. Phyteumas are natives of 
le Mediterranean region; about SO species. These 
ants are little known in this country, but tbe tollow- 
ig account Is given because the plants are worthy and 



because the species are much c 
culturists. None of tbe species 
the American trade. 

Phyteumas generally seed freely and may also be 
prop, by division, which Is be<t performed tn spring 
after growth begins. Tbey thrive In ordinary garden 
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ot Pbyteumas from the gftrden Btuidpolnt Is given 
by "D. K." in Gn. 28, pp. 91, 92 (1885), from vfhlch 
tbe to]tovlag potntB are abatrncteil. The Bmalleat 
Bpeclea, aa P. humilt and pavcillorum, should be 
planted by themBelvea or with other very dwarf alplnes, 
HO that tbeywill not be smothered by taller and coarser 

Is P. eampanuloidtt , large clnnips ot which attain 3 ft. 
in diam. and grow 2 ft. high. Such a clump makes a 
fine centerpiece for a flower-bed and blooms through July 
and Aug, SimUar to it but inferior is P. limonifolium, 
with lighter blue &a. Bolb have ohiong infloreacences, 
M also do P. JTaiUri and P. tpicalitm; the former 
growing a foot high in dry^ sunny spots In a south- 
cm trorder, tbe latter atCaining IS ft. on sunny rock- 

At the other extreme as regards habit, ease of cultore 
and style of inflorescence, is P. eomodiM, which In 
rockeries requires renewal every few years. A stock 
should therefore be constantly kept in pots. In tbe 
rockery it likes a ahady position and in winter the crown 
should be covered with coarse sand; water freely from 
the time growth starts until flowering begins. Treated 
as a pot-plant it is more easily managed; use light soil 
well mixed with pieces of sandstone about the size of 
marbles and wedge tbe roots tightly between very hard 
stone; plunge the pots in cool material and give partial 

Of the other round-clustered types the following are 
Ti-ry much alike: P. orbiculare , Scheuchieri , Charmelii 
and Miehelii. P, Aemiapharieum thrives best in dry, 
stony places, particularly In the cracks of a crumbling 
brick wall, or on a steep slope with a southern eiponure. 
It KTOWa 1-fl in. higb. 

, ^.u. Flor. (ifii 

ill. 2:402. DeCandolle adopts the 3 

U. Don, of which Section Svhotojja contains only the 
unique P. comoiitm. Section II, HEDBAHTHtru, and 
Section ill, PoDANTHUH, are distiugulsbed by tbe pores 

01 the capsule, which are always 3 in the latter and 
situated near the apex, while In the former they ma; be 

2 or 3 and situated near the middle. To Section III 
belong species 1, 7 and 8; to Section 11 belong all the 
others except P. eomotum. 



Auilriamm.lS. «n/u*ura, 15. MlohBlli, 4. 

1*ionlr»ifollnm, S. (lobnlarlie/oUimi, orbioolara, IS. 

Campanula, 1. II. panoiaorum. IC 

uminniiiDidea, S. Halleri.T. SchenEhieri, It 

CMiiesHns. 1. hemiaphvrlCTun. 12. •corzonerJtoUo. 

Cliarmelll, M, 16. hnmil«. 13. Sleberi. 14. 

eomoaum. 2. llmonifoliiub, H. spicatnm. 6. 

A, InrtoreMeenetaractmeorpan- 

t-^A, Inttomctnea a ipikt. 

B. Fmiling spi^a lotifi omI 
IHlrrow, cylindrical. 
O. FloweriHg tpikC4 nmnd- 
ith OT ovat. 
B. StigmatX. 

I. Rool-lvt. tong- 

ttalkid 3.  

■I. Bool-lvt. ikarl- 

italkrd 4 

DD. SHgmaiS 5.1 

00. Flmoring iplkei oblong 

P. Bpikta dentt. 

B. Color ot tit. wMtitk 
or y>llo«i,\, 

grttnith al Up i 

n. Color at fit. dark 
violit, rarely 

thiU T. Eallirt 

DD. Spiket tooH 

B. Fli. light blut: Item 

branthfd B. UmoniloIimB 

u. Fit. dark violil; 

iltm not bninclt«(l. 9. oampknnloldM 
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c. Ifo. of ft>. about S 1(. , 

cc. Xo.offU. about 12 11. glahulajrlteloUtun 

Ppptr Ivt. entire IS. hamllpliailimm 



Braelt lintar, 
E. Height yi ft.. 
■B. Beiaht 1 ft... 




folium. 

1. auitaonii,Waldst. A Kit. (Campdnuta A.intticAna, 
Hort., not Linn.). Scabrous: stem unbranched: Ivs. 
sessile ; tower ones orate, erenate- serrate, narrowed 
at base; upper ones nearly entire: fls. bine, short-pe- 
duncted, solitary, sparse. Hungary, Caucasus. 

2. •omtenm, Linn. Fig. 1T91. The only species In the 
genus with umbellate inflorescence, and In which the 
corollas are not Anally split at the apex. A decumbent, 
unbranched, glabrous plant native to the Alps : fls. pala 
lilac below, darker purple above. B.M. UTS. Q.C. II. 
11:177. On. 16, p. 245, copied in On. 28, p. 91; 44, p. 654. 
and R.H. 1882, p. 1S2. Q.C. II. 26:81, copied In I.H. 
34:11. 

3. HononnUUlnm, Till. Fig. 1792. This and P. 
belonieirfolium should probably be regarded as botanl- ' 
cal varieties of P. Miehtlii, but for clearness and for 
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(B.H. 2066, emineoiialy u P. tuteHieafoltum) or pur- 
plish blae (B.M. 22T1). 

4. KloUlU. All. Thla mtj nlBO b« dlstln^iihed from 
P. Mcortotuirifolium uid P. betonicafolium by having 
the calyx pilose Kt the middle, It being gUbroas In tbe 
otber two. A DUlve of Mt. Cenla in Ssrdini*, with Iva. 
never cordate. Color of Hi. not aWted, probably blue. 

5. b«tonlo«(AUBin.Vill. {tooC-lvs. cordate, long- Bt»lked: 
bracts fewer than in P. Michtlii and probBbly not re- 
fleied. Eq. Not B.M. 2066, which iB P. icortontri- 
MiuHi. Color of fls. not stated. 

6. tpiolltiim, Linn. The color of the fls. (whitish or 
yellowish, green at tips) Is highly characteristic; lower 
Ivs. doubly crenate-serrate, lons-statked, e«rd>t«; spike 
oLilOQR, 2-3 Id. long. Ea. B.H. 2347. 

7. HtUorii All. Iiower IvB. doubly and coarsely ser- 
rate, lODg-HCalked : sptke ovoid-oblong; fls. dark violet 
to white. Eu. 

8. limonileUnm, Sibth. £ Sm. Fig. 1 792. This may be 
dUllngulnbed from P. companuloidtt by the stem-lvs., 
which are fewer and pass into bracts: fls. light blue. 
The Inflorescence Is more sparse, but very dainty. Mt. 
Olympus, Dalmatls, near Naples. B.M.2146(P.(fric(a). 
L.B.U. 7:667 (P.virgata). 

9. campaiialolds*, Bleb. SaSeientty distinguished In 
the key aad under So. B. Caucasus, Armenia. B.M. 
1015 shown a stalk with over 60 fls., while P. limonifo- 
lium has only 12-30. Fls. dark violet. 

10. pkngllUrnm, Linn. Very dwarf; Ivs. entire; 
root-lva. short, obovate- lanceolate: bracts olllate, entire 
or sabdentaU at base, never dentate at apei. Western 
Alps and Pyrenees. Fls. violet, according to Eooh. 

11. slabmuiBUllam, Stemb. ft Hop. Probably a 
var. of P. pauciriomm with larger stems, root-lvs. 2-1 
lines longer and thrice as wide, and the bracts always 
entire at the base. Austrian Alps. Pis. violet. 

12. llMiillphBriBiiin, Linn. Lvs. erect; root-lvs. sub- 
entire, linear or lanceolate-linear, much or little shorter 
thantheatem: bracts oil iate, ' -■ -- ■-' - — • ■■- 
or yellowish. Alps and Pyrer 

13. hllull*, Sebleich. Boot- 
rowed at the base, upper oi 
bracts narrowly lanceolate tr 
tootbed. Eu. On. 28:502. PI 

14. BUberi. Bpreng. (P. 
Ckarm^lii, Sieb., not VIU.). 
Lva. cordate, ovate or ovate- 
lanceolate, crenate; bracts 
ovate, acuminate, sharply 
serrate. Eu. Fls. violet, ac- 
cordiug to Koch. 

15. orblBsUn, Ltnn. (P. 
coiiJ-Hinm, Kern. P. Aut- 
Irlaeum, Q. Beck). Ltb. 
crenate ; root-lvs. cordate 

linear; bracts subserrate. 
Ell. B.M.I48fi(P.eonfatD); 
fit. purple. L.B.C. 2:122.- 
A very variable species wlrh 
forma ranging from 2-20 in. 
high. 

16. ChuintUt. VI11., not 
Sleh. Probably a botanical ' 
variety of P. Scktuehieri . 
Bracts 3-6 lines long, erect 
or spreading. Alps. Here 

trobably belongs the cat la- 1793. Pc 

eled P. comaiHiB in Gn. 
19, p. 419; 44, p. 554; and P. orbicnlan. On. 28, p. 90. 

17. Bohsbohieil, All. Bracts 18-24 lines long,refleied 
or spreading. This and No. IS dlflfer from Nos. lO-lG 
inclusive In having few. narrow, uneqaal bracts Inslpad 
of many broad ones which *je about equal. S. Eu. 
B.H. 1797 {fls. purple). 

P. JIalMta. DC.. Is near P. aplcatnm stem 4-« in. htdh- 
nwt'lvs. cordate; s[dke white, aboat t-V. tines Ions In flower: 



rratBm.  ipecles prohahlj' d .„ 

le told from P, hujnile nnleu It hu a 
r Ivi. and calji (Ubtmu ImWad of ml- 
'fdrum. K. Brier and P. SdUUanibri, an 



PHTTOLACCA (a hybrid name; Greek, phytai, plant. 
and French tac, lake; referring (o tbe crimson berrieci. 
PAyioioccdc™. P. ditandra, our common Pokeborry, 
is sometimes offered by dealers in native plants and its 
young asparagus -like shoots are sometimes used as a 
pot herb. Its flattlsh berries yield  crimson Juice of 
a very distinct bue, but It has never been filed for 
dyeing purposes. Children sometimes make red ink 
from the berries fur amusement. Pokeberry Is some- 
tlmes a troublesome weed. It Is thoroughly natnral- 
Iced In Europe. It has been used to give color to pale 
wines, but its use for this purpose is Injurious and in 
Portugal Is prohibited by royal decree. The roots are 
emetic, purgative and somewhat narcotic. Tbe word 
"poke" is .fupposed to come from the American Indisn 
word pocan, which apparently referred to any plant 
yielding a red or yellow dye, as pokeweed or bloodrool. 
In President Polk's campaign his followers wore leaves 
of pokeweed. 

In collecting young shoots for greens, care mnst be 
taken not to Include any portion of the root, as this 
would give a hitter taste and might cause serious ill- 
ness. Small pieces of the root eaten by mistake for 
horse-radlib or turnip have caused serious and in some 
instances fatal cases of poisoning. The seeds are also 

Phytolacca la a genus of about 10 species of tropical 
shrubs, herbs or trees, sometimes climbers; Ivs, alter- 
nate, sessile or petiolate, acute or obtuse, entire: fls. 
small, greenish white, borne in long racemes which uv 
at first terminal but by further growth of the stem come 
opposite the Its.; calyx of 4 or 5 persistent ronndeil 
sepals; stamens 5-15: ovary of G-15 distinct or aomp- 
what united carpels; fr. a fleshy berry; seeds 1 in each 
cavity 



kewnd- Phytolacca decandra (X Ki. J 

dsoAndra, Linn. Poekbkskt. Pokxwiid. Pokcboot. 
Also called Scoke. Glarget, Plgeonberry and Inkberrv. 
Fig. 1793. A glabrous, strong-smelting, perennial herb. 
4-12 ft. high: root lai^: Ivs. oblong- lanceolate or 
ovate -lanceolate, acute, petiolate: racemes 2-8 in. long: 
stamens 10 : ovary 10-celled ; berries nearly % In. 
across, ripe Ang.-Oct. He. to Minn., sontb Fla. to 
Tex. B.M. 931. 0.93. Gn. 2],p. ITS. Mn. I, p. 53.- 
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CommoD in cleariDKe. A vKriegated fonn onee colt, for 
ornunent la ghown in R.H. 1M87, p. lii, the Iva. li((bt gnen 
Bbove oflen ahftded rose and more or less margiDed 
vrlilte, beneath pale roae l« violet. 

LrarsB H. Dewxt and W. M. 
PlCZA (ancient Latin name derived from pix, pitch). 
Cotil/era. SpBUCi. Oraameatal evergreen Ireea of 
[lyramldol habitwitbspreadlngwborled branches clothed 
Uunsely with acicular apiralJy arraDRBd Itb. About 18 
n pedes In the colder and temperate climates of the 
iiortbera hemisphere from the arctic circle to the high 
luouQlaiaB uf the temperate regions. Pyramidal trees, 
"xmetiroes clwarted; Its. uBually 1-angled with white 

on all 1 sides, or compressed and stomatlferoua only on 
the upper side whicb, on the lateral branehlets, by 
twisting of the leaf-stalk appears to be the lower one, 
rosbIIb and jointed at the base to a short stalk projected 
from a prominent ousbion, called a pulTinus: fls.monce- 
clooB, catkin-like, terminal or axillary; the gtamlnate 
yellow or red, consisting ot numerous spirally arranged 
Htilhers with the connective enlarged at the apex and 
___,_ 1,1... .Lg pigtHlsle greenish or pnrple, congiating 

J Bcaleg each sobtended at the base 

1 hearing two otuIbh at the inner 
side: cones pendulous or spreading, wUh persistent 
scaLefl not separating from the axis after shedding the 
seeds, which are provided with a large and thin obovale 
or ohtong wing. The names Ftcea and Abiit are often 
exactly transposed by hortlcultnriBts and others, 

The oatkln-like fls. of the Spruce appear in spring and 
are often very conspicnoua by their bright red color. 
These are followed by usually pendent cones, green 
or purple before ripening and light to dark brown at 
luatDrity. The Spruces are not only highly omamental 
but also very valuable forest trees, and as inhabitants 
of oooler climates they are especially adapted (or culti- 
vation In nortbem regions. All are hardy north except 
P. SmifftioBo and J". Sitelitntii, but do not resist 
heat and drought well; some, however, as P. pungent, 
aritntatii, ezeeUa, and also P. alba and perhaps P. 
Omorika, endure drought better than most others. For 

valuable evergreens on account of tbe symmetrical habit 
and rapid growth of moat species. Only a few, like P. 
eritntalit, obovaia, Omorika, and poIiJa, are of slower 
growth aud therefore well auited for smaller parks and 
gardens; and BO are the numerous horticultural forms, 
which are mostly dwarf and slow-growing and some- 
IlDies more interesting and curloua than beautiful. The 
s are often planted as shelters and wind-breaks, 
    especially P. ' ' ' ' 



used for 



1 adapted, with its rigid, 
spiny Ivs. The Spruces thrive best In moderately moist, 
sandy loam, but will grow In almost any kind of aoil 
provided It contains enough moisture; wet and dry 
soils are equally unfavorable. Slopes of northern aspect 
are well suited for Spruces, and they thrive better In 
shady positions than most other conifers. As the roots 
mostly spread horizontally near the surface, the Spruces 
will grow in shallow soil and are easily tratin planted 
c^eD as rather large plants; they may be moved with 
success at any time of tbs year except when the young 
■hoots are growing, but if poasihlB avoid transplanting 
shortly before dry weather Is expected to set In. 

Propagated by seeds, which ripen In fall and are usu- 

sprlng outdoors In prepared beds or in frames or boxes. 
The young seedlings ahould be shaded and watered In 
<lry wealher and may remain a year or two before be- 
ing transplanted in nursery rows when not sown too 
thickly. Varieties and rarer kinds are often Increased 
by layers or by grafting on secdllag stock ot P.ncelia. 
Pitta alba is used for forms of this species and for P. 
nigra Mid rabra. Veneer-grafting Id aprlngor August In 
the greenhouse Is usually employed, less commonly cleft- 
grafting with half-bardeneil wood. The dwarf forms 
grow readily from cuttings under glass In August or fall 
and given slight bottom beat in early spring: also most 
other forms and species, eiperlally those with thinner 
jmrl finer branches, can be raised from cuttings. 



The Sprnees are important timber trees. The soft and 
light, straight- grained wood U much used for construc- 
tion, the Interior finish of houses and for fuel, also for 
sbip-bulldlng; but It Is not durable In the ground. The 
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the resinous exudations are sometimes employed 
medicine. From tbe Red and Black Spruce, Spruce 
beer la made by boiling the branches with honey. 
Spruces are often known In nurseries, especially In this 
country, under the name of Abies, alfrkd Rihdsr. 



17M. CanM ol PIc«ib (X Hi. 

Uuttftom.P.fnmatnt! lowest one. P. albai apperrisht 
band, P. niffra, var. bmrifoiia. 

The Plceas embrace some of tbe most useful as well 
as omamental trees of the Conifer family. They cover 
a great variety of forms, from the stiff -branched, sturdy 
and rugged P. pungent to the lithe, graceful and droop- 
ing P. SniceriaHa, The American species comprise 
P. alba, nigra, rubra, pungent, £!ngelmanni, Breie- 
erianatni SiUheniii. The grand and towering Douglas 
Spruce and the graceful Hemlock Spruce, so called, are 
not true Spruces and will not be noticed In thin article. 

Pitta alha, the White Spruce, la a native of the 
Dorthem parts of America and Is justly thought to be 
one of our best conifers, a compact and upright grower 
of great longevity; trees growing at Waukegan, III., 
over fifty years old are still well branched at the bottom, 
retain their pyramidal form and annually make an 
upward growth. They are the moat aromatic of the 
Piceas; in fact, this odor is often used to identify them 
while young from the Norway Spruce or EngRlmann'a 
Spruce. They grow on a great variety of soils, bear 
crowding well and alao will stand severe pruning; hence 
are used for wind-breaks and hedges. They vary con- 
siderably in color, some of them falriy rivaling the blua 
form of the P, pungntt. This tree, being a native of a 
cold climate, is subject to tbe ravages of the red spider 
In a warm climate and ahould not be planted south of 
Philadelphia or St. Louis. There is a variety of P. alba 
found In the Black Hills that stands extreme ilrongbt 
better than the northern form and la largely planted on 
tbe dry pralriea of Nebraska and the Dakolari. It doea 
not, however, do as well In northern Illinois or farther 
east as tbe northern variety. 

Picea Engelmanni, one of the gems of Colorado, 
resembles P. alba more than it does its near neighbor 
P. pungent, bring of finer foliage and not as stiff- 
branched as the latt«r. It Is one of the few conifers 
that will stand the extreme cold of St. Petersburg, 
Russia, but on our western prairies It soon loses Ita 
lower branchea, as it aeema to be unable to withstand 
the hot and drying winds of that section In lale sum- 
mer and early autumn. In the eaatem states, however, 
it does not have this fault, aa the cooler and more 
humid air seems to better agree with It. 

Another Colorado conifer, Picea puttgtns (the blue 
form being called by some the "Queen of tbePicess"!, la 
a striking and noble tree, seeming to be hardy wherever 
tested and on all varieties of soli. Strong, sturdy, and 
upright In growth, its form alone would make It a strik- 
ing figure in any landscape. Its beautiful color varies 
from a light silvery hue in some specimens to a dark 
blue, almost purple in othera. In some specimens the 
branches are In distinct and regular whorls, resembling 
Amuearia exetlta. Undoubtedly the oldest and flueat 
specimens of this grand tree are found on the former 
grounds of tbe late Robert Douglas, at Waukegan, 111. 
These trees are now 25 to 30 ft. high and show no algna 
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of weakness anywhere, beinic one mass of foliage from 
the ground upward. The green form of P. pungens is 
an excellent tree, but is not as much appreciated by 
planters and lovers of trees as it should be, as it is 
always compared to its more striking variety, the Blue 
Spruce. There is a fine specimen growing on the above 
grounds, even larger than the blue form, which does 
not suffer in comparison with its near neighbors, Abies 
eoncoloTf A, Fraseri, P, JSngelmannit Tsuga Cana- 
densis or Hemlock Spruce, Pseudotsuga Douglasii or 
Douglas Spruce, and Pinus Strobus, all large and fine 
specimens, equal to any in the middle west. 

Pifea nigra f or Black Spruce, is undoubtedly the 
poorest tree of the genus from a landscape gardener's 
point of view. It has very short needles and is greatly 
disfigured by its cones, which hang on for several 
years. It begins seeding when very young and is an 
exceedingly slow grower. Some good specimens of it 
are found, however, in the East, but in very restricted 
localities. P. rubra, long thought to be a variety of 
the preceding, is a much better tree in every respect, 
resembling P. exeelsa in color and form. It seems to 
be a short-lived tree, especially in the West. This tree 
is undoubtedly the least known of the American Piceas. 
P. Sitehensis of the Pacific coast strongly resembles P. 
pungens ; In fact, when the latter was first introduced 
it was thought to be a variety of P. Sitehensis. It has 
much finer branches and needles than P. ptiNy«n«, varies 
in coloring as much as the latter, and where hardy 
makes a very fine tree. Unfortunately it is not hardy in 
any of the northern states. Unlike P. pungens, it will 
not stand close planting, as the needles fall off badly 
where the branches are rubbed together by the wind or 
strike other objects. 

Without doubt the most graceful and elegant Picea is 
P. Breweriana, or Weeping Spruce, a native of the 
Siskiyou and Coast Ranges of mountains in northern 
California and Oregon. It has the true Spruce form, 
tall and S3nnmetrical, with horizontal branches and a 
beautiful dark green color. In its general features it 
resembles a well-grown specimen of the Norway Spruce, 
but its distingniishing beauty is in the long, pliant, 
pendulous branchlets which hang straight down from 
the branches to a length of 6 to 8 ft. and no larger 
around than a lead pencil. It has a stately grace in 
calm weather, but its characteristic impressiveness is 
seen only when the long, flexible branches are undulat- 
ing in a light breese or streaming before a gale. The 
bark is smooth and reddish in color, adding to its 
beauty where glimpses of it can be seen through the 
green foliage. It grows only at high elevations in its 
native habitat and on the northern slope of the moun- 
tains where the annual fall of snow is 15-25 ft., as the 
winter trip of the mail-carrier shows. The cones are 
from 2J>^ to 3V^ in. long, of a purplish color, and as they 
grow only on the tips of the branches they add greatly 
to its beauty. Unfortunately this beautiful tree has 
not proved satisfactory. Out of over 300,000 seedlings 
raised in 1893, only one plant is now alive; it is grow- 
ing on the writer's grounds and is scarcely 6 in. tall, 
having cost over $100 per inch, and this is doubtless the 
largest specimen in cultivation. 

Of the foreign Piceas P. exeelsa is most popular; 
in fact is the best known and most largely planted of 
any of the genus. It makes a large, fine-looking tree, 
grows in a great variety of soils, is hardy throughout 
most of North America, is the most rapid grower of any 
of the Piceas, and stands close planting very well. It is 
used more than any other tree for wind-breaks and 
shelter-belts. It bears pruning well. Hedges of this 
species and P. alba that have been planted more than 
25 years are growing on the Douglas grounds that are 
now 6 ft. high and 8 ft. across the base. One fine speci- 
men tree on these grounds measures about 52 ft. high 
and 55 ft. from tip to tip of its lower branches. Other 
foreign species, but not as well known nor as thoroughly 
tested as the preceding, are P. obovata, a close, com- 
pact-growing tree dark green in color. P. Smithiana or 
P. Morinda is one of the handsomest of the Piceas. but 
is not hardy in the northern states, plants from seed 
collected at an elevation of 8,000 ft. on the Himalaya 
mountains not proving hardy. Pine specimens of this 
tree are found in California, where it is justly prized. 



There are several species of Picea from China and 
Japan that will doubtless prove hardy in the eastern 
states. All Piceas will stand the pruning luiife, but 
this should be used not later than July 1 in the northern 
states and earlier farther south. They are propagated 
from seed the same as Larix; and their varieties, of 
which there are a great number, are either grafted or 
raised from cuttings over bottom heat. 

ThOUAS H. DOCGUkS. 

Note on the Grafting of Piceas.— In the writer's ex- 
perience, Pieea alba is a good stock on which to graft 
the finer varieties of Spruce or those having four-sided 
leaves. Pot the stock 
the last of August, 
keep in shaded frame, 
syringe till danger of 
wilting is over and 
harden gradually. Be 
careful not to keep the 
earth in the pots too 
wet, as roots are lia- 
ble to rot. Place the 
stocks in greenhouse 
after light frosts, and 
g^aft as soon as roots 
have started — about 
last of January gen- 
erally. Do not wait 
until buds have made 
much growth, for then 
the sap will be run- 
ning strongly to the 1799. Pioea excclsa<-Norway Spruce, 
upper buds, leaving 

the cion to remain dormant. When stock and cion are 
of same size, the veneer-graft can be used. In large 
stocks, use slit- or side-graft. Be sure that the knife 
is sharp enough to shave dry wood. Cut the cion in 
elongated wedge-shape; place it in the cleft by twist* 
ing the stock with left hand, fitting the cion exactly 
with the right. Be careful to wax well, as a hole the 
size of a pin left on the cut surface will be fatal to the 
cion. Place the grafted plants in a close frame until 
the cion is well started. Syringe from two to three 
times a day, shading when too hot. Give air gradually 
until well hardened. Do not cut back the stock for one 
vear, as the cion may make second growth and winter- 
kill. If cion should die, do not use the stock again until 
after a year's rest, as two consecutive pottings will 
usually ruin the plant; this holds good only with Tsuga. 
and Picea alba. The above method can be used with 
equal success on Pinus, Abies, Juniperus and other 
evergreens propagated by grafting. g, p. Drew. 

INDEX. 

For names not found here or in the supplementary list, con- 
sult Abies and Tsuca. 




Abies, 5. 
aeicnlaris, 14. 
aeuHssima, 7. 
AJanensis, 13. 
alba, 9. 

A Icoekiana, 13. 14. 
alpestris, 5, 15. 
arcentea, 0, 10, 11. 
aorea. 0. 
Barryi, 5. 
bioolor, 1, 14. 
brevlfolia, 8. 
Breweriana, 16. 
Canadensis, 9. 
Clanbrasiliana, 5. 
coerulea, 9, 11. 
commntata, 10, 11. 
compaeta, 5. 
couica, 5. 
denudata, 6. 
diffusa, 5. 
Donmetti, 8. 
domosa, 5. 



elata, 5. 

Ellwanseriana, 5. 
Engelmanni, 10. 
exeelsa, 4, 5. 
Finedonensis, 5. 
glauea, 9. 10, 11. 
Gregoiyana, 5. 
Hrmdoensis, 13. 
Inversa, 5. 
Jezoensis, 13. 
Khutrow, 2. 
Mariana, 8. 
Maxwell!, 5. 
medioxima, 5. 
Hensiesi, 11, 12. 
miniata, 6. 
tninuia, 5. 
monstrosa, 6. 
Morinda, 2. 
maricata, S. 
nana, 9. 
nigra, 8. 
obovata, 3, 4. 



Omorika, l.**. 
orientaUs, 6. 
Parry ana, 11. 
parviformis. 5. 
pendula, 5, 9. 
polita, I. 
prooiimbens, 5. 
pseudopungens, 10. 
pumila, 5, 8. 
pnngens, 11. 
pygmaMi, 5. 
pyramidalis, 5. 
rtd>ens, 7. 
mhra, 7, 9. 
Schrpnklnna. 3. 
Sitehensis, 12. 
Smithiana, 2. 
speciosa, 12. 
tabulipformis, 3¥ 
Torano. 1. 
viminalis. H. 
virgata, 5, 8. 
viridU, 11. 



A. Lvs. quadrangular, all 4 sides with 
stomata. 
B. Scales of cone obovats or orbicu- 
lar, rounded, closely oppressed 
before ripening. 
r. Cone sy^S in. long. 



I. Lrt. ipTtading, rity rigid, 

ikarpljf pointed I 

I. Jjvt. peiHling forward, no( 
vtry rigid, 
1. Ltngth of tvi. y,-t in., or 
temttinttt a tiltU 
ikorfir in jVo. 3: yourg 
branrhltlt glabroui , 
gmgiih yelJDH 2. Bmithiuu 

n. LtHQih of lF>. H-l >H. 
tXurter onlu tn dvar 
ran.: young brxincKlitt 



m. Length of In. tH-S linti. G. oriental!* 
cc. Court %-£ in. long. 

p. I'oumg branches pubttcenl.. T. mbi* 

DD. Young branelitt glabroui, 

Hghl brownish ytllote 9. klbft 

boidal. erote at the margin and 
HSHitly striate and undulalt, 
Ihin, ftrj/ loosrly appresttd or 
slightly spreading ID. Xiigalin«na 



B. CoHt-seaUs rhon^t^oidat, t 
denticulate, loose: Irs. i 
flattettti 



. . 12. BltdMuU 



B. Cvnt-ttates orbieular or oiovatt, 
elottlfi apprtssed: Ivt. quad- 
rangular, somewhat ftaltsntd.. 
c. BranehMt rather short, not or 

little pendnloui 

cc. Branthlets eertf long and slen- 
der, pendulous 16, Bt»w«t1wu 

1. pollta, Carr. (P. Torino, Kmhne. P. bitolor, 

Hort., not Uftxlm.). Tree, U> 90 ft., rorming a dense, 
bmad pyrunid, with rl)rid stout bnmeheB when yoiiog, 
older trees with the habtt of P. excelta, with somewhat 
penilulouil hrancheg: younK brancheB thick, ([labniaB, 
. ypllowiih brown: Ivs. rlRld, thicker than broiul, often 
falcale, ahinlnn dark ereen, M-l in. long: piaCilUte fla. 
trreen, gtamin&te yellowish: cone oblcmK. 4-5 In. Ion;*, 
brown, glowny; KcaleH with finely denticulato margin. 
Japui. S.Z. 2:111. O.C. I[. 13:*j;;3; III. 21:251. On. 
13, p. 239.-One of the rooat dialinct Spruces; of very 
BtrlklDK nppearanfe with its rijtld spiny Iyb. spreading 
In all directions from the atont branches. 

2. BmltUilw, BolsB. {P. Xorinda, Link. P. Khil- 
roic. Can-.). Tree, to ISO ft., with wide-spread lug 
branches and slender pendulous branch lets : I vs. 
crowded, usaally thicker (ban broad, acnte, bright or 
dark green. ?4-2 In. long; plHtMlste On. purple: cones 
.■&-7 In. long, dark brown and glosxy; scales suborbicu- 
lar. with entire margin, firm. Himalayas. G.C, II. 
21:.')93. Gn. 19, p. 359; 35, p. 599; 39. p. 72. -One of the 
most graceful Sprucen; tender In Xew England. The 
young growth starts very early and Is liable to be in- 



T.|. Tall pyramidal tree, with pendu- 
lous branch lets, somewhat similar in habit top. «if«l»o.' 
Ivs. equally 1-slded. acnte, somewhat dull green, !^-IS 
In. long, on voung planCn often slightly shorter: cones 
eylindric-oTBte, 3-i in. long; scslcs with entire margin. 
Cent. AHla.-Sald to be verv similar In habit to P. Smith- 
iana. But recently introduced and only small plants 
•re known in cultivation; qnile hardy. 

4. ohtnU*,heieb.(P.extilsa,v»i.obovita.C.Kocb]. 
Tree, to 100 ft., similar in habit to the following, with 
■omewhat penduloua brmnehluls : young branchei 
brown, glabrous or slightly pubescent: Ivs. quadrangu- 
lar, acute, dull or bluish green. «-!4 In. long: pistillate 
fls. purple: cone oblong-ovate, light brown, a)H>ut 2% in. 



long; scales with entire margin. N. En. t 

and Manchuria. Gn. 20, p. 91. R.H. 1894, p. '^it. Hn. 

5, p. Itt9. —Of slower growth than P. excelia and more 

graceful. 

G. «si)«lu. Link. (P. Abits, Karat.). Nobwit 
Sphuc'e. Figs. 1795-7. Tree, to 150 It., with spreading 
branches and usually pendulous branchlets: bark red- 
dish brown: young braochcs brown, glabrous or pubes- 
cent: Ivs. quadrangular, acute, dark green and usually 
shining, H-i In. long: atamlnate and pistillate fls. 
bright purple: cones cylindrlc-oblong, 4-7 In. long, 
light brown; scales obovate, with erose-denticulale 
margin. N. and M. En. Em. 1:102. Mu. 4, p. 185; 6, 
p. 85.-ThlB tree Is extensively planted as an ornamen- 
tal tree in the northern and eastern stales ; It Is of rapid 
growth and Is a handsome tree, with Its graceful habit 
and dark green, dense foliage, but, like many Spruces 
and firs, loses much of its beauty when It grows old. 
and ustially after 30 years It becomes Uiin and ragged 
in the top. It Is one of the best conifers to plant for 
shelters and wind-breaks. The Norway Spruce is very 
variable, and a great number of garden forma ire In 
cultivation. Some of the best known are the following: 
Var. Biiryi, Hort. Dark green, with vigorous, thick 
branches and short branchlets. Var. Clanbra^Ukitk, 
Loud. A dwarf, compact form, with short, crowded 
branchlets and small, i^-H-in. long Its. There are 
many other dwarf forms, differing somewhat In habit 
and foliage, as vars. Mimpiota, odnloa, dlltftia, domAu, 
Kllwuiceri4na, gregorytna, If Axwelli (Fig. 1798), iun> 
rlMta, parvilOrml*, prMAmbemi, pfimila, pygmaa, tab- 
nl«Uimii, Var. Tinadontndi, Gord. Lva. pale yellow 
at first, becoming bronay brown and Anally green. Var. 
Invtraa, Carr. with drooping branches eloBely ap- 
presaed to the stem. Ong.B:lD0. Var. mODltrAM, Loud. 
A form with few, thick branches clothed with rigid, 
thick lva. Var. ptadnls. Loud. With irregularly dis- 
posed pendulous branches and branchlets. Var. pyiB- 
midUii, Oarr. With the branches ascending at narrow 
angles, forming a narrow pyramid. Mn. 0, p. 87. Var. 
TiminUii, WUld. Branches In remote whorls, almost 
horliontal, with very long and slender branchlets with- 
out or with very few lateral 
branchlets. Var. Tirytta, Jacq. 
■udita, Carr.). Sparingly 



□ched, with lo 






branches destitute of branch- 
lets, spreading, usually the low- 
er ones pendulous and theupper 
ones ascending. B. E. 1854, 
p^ 102. P. exrilsa, var. eldta. 
Hort., is probably a seedling of  



■te form toward tl 
) : 177. Ther 



j^pe. On. 



irac 



forms with variegated a 
low foliage. Two geographical 
formsof slow growth and denie 
habit are var. alptltdl, BrUgg., 
from the high Alps, in habit and 
foliage resembling P. alba, and 
var. medlAzim*, Nyl., from N. 
Eu.. in habit and appearance 
similar to P. orienlalii. P. 
minialn, mentioned In the 
genus Abies In the supplement- 
ary Hat as A. miniata. Is a mis- 
pHnl for A. minuta, which Is 
a synonyni of P. excelia, var, 
pygmaa. 

6. orlmtilll, Carr. Tree, to 
120 ft., with ascending and 

spreading branches and somewhat pendulous branch- 
lets : young branches brown, pubescent ; Ivs. thick, 
obtuse, dark green and shining, crowded and more 
or less appreSHCd to the branches: fls. carmine: cone 
cvllndHc-ovate. 2^-.')>i in. long, leas than 1 In. thick: 
scales orbicular, entire at the margin. W. Asia, Can- 
caaUH. G.C. II. 21:308; 25:.^B3; IIL 3: 7M. A. Q. 
19:649. Mn. 5. p. 189. V. 20: 185. -A very graceful 
Spruce with dark, eloasy foliage: of slow growth and 
therefore Taiiiable for smaller gardens. It hold* Ita 
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7. rtbm, Link (P. aculUiima, J. Q. Jmak. P. ribent, 
Sarg.}. Bbd Sfbuce. Tre«, to 60 ft. or occMionally 
to 100 ft., with short uid slender bFuichea farmlDs a 
nuTOW pyntmidKl head, with red-brown bitrk : young 
branches reddish brown: Ivg. quadntn^lsr, wute or 
mnoronate, dark or bright fcreen, ahlDing, about % in. 
long : fls. purple : oones oblong, li4-2 In. long, light 
rsddiHh brown, gloss;; scales obavate, rounded and en- 
tire or alightlT erose at the margin. From Canada to 
K. C, along the Alleghany MU. S.S. I2;S9T.~Hnnd- 
some tree, but requires cool and moist situation and la 
less drought-enduring than most others. 

8. Dim, Link (P. Mariina, Britt., Sterns A Pogg.|. 
Pig. 1799. Tree, usually to 20-30 It. or oocftsionftlly to 
100 ft., with Blender, often pendulous branches forming 
a narrow. Irregular bead: bark gray - brown : young 
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brown and glossy, l>4-2 in. long; scales orbienlar, with 
usually entire margla, tbin and flexible. From Liabre- 
dor to AUiaka, south to Hont., Minn, and N. Y. S.S. 
]2:598. 6.F. B:223; 9:355. F.S. 21:2251. -A decorative 
npecles of dense habit when young and with rather liebt 
bluish green foliage; It endures heat and draught much 
better Uiaa tbe two preceding species. The most im- 
portant garden form la var.e»rtlli»,Carr. {vnr. arf^ntta 
and var. glaica, Hort. Abiti rubra, rar. violdcea, 
lioud.l- Of dense habit, with light blulfb greea or 
almost silTery gray foliage. Var. aArsa, Beiasn. , has 
yuUow foliage. Var. njuic, Loud. Dwarf, formiag > 
dense roand bush. Var. pindola, Beiasn. With pendu- 
lous branches. 

10. fingelmamil, Engelm. {Abitt eommuiiia, Hurr.). 
Tree, to 150 ft., with slender spreading branehea In 
closely arranged wborls, fonuin^ b 
dense Bjid narrow pyramid in youtifc 
trees: winter-buds with brownish 
yellow usually appreased or lirtle 
spreading scatea: young branches 

tale brownish yellow, pubescent: 
ra. slender, atraight or allghtly 
incurred, acute, bluiah green to 
si«el-blne, H~l In. long, without 
reslu canals, of a strong aromatic 
odor when bruised; St. purple: 



eyllnt 






light brown, 1^-3 tn. long; scales 
rhomboidal, narn>wed and tnincal« 
or rarely acute at the apci. From 
Alberta and Brit. Col. to Aria, and 
N. U. S.S. I2:S99.-A very oms- 
mental tree, varying in the color 
ot foliage. Var. Kla^oa, Hort., has 



hlul: 



silver 



gray foliage. 
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1797. ahwldlDB ol the leaves oi Noi 

IB Of a Ilnb thst 

^ VuB of see. The f 
not ihown In ths drnwiOE wu BS denwly covfrrd nilh falince s> 
the upoer flmre: but there are not many IfBves betwe 

yonoger). This shona that the leaves ixirititod six or a 

branches bromi or yellowish brown: Ivs. quadrangular, 
obtualnh, dull dark or blulnh green, bloomy especially on 
the upper side, 14~H in. long : Hs. purple; cones oval- 
ohloDg, globose-ovate when open, dull gmylsh brown, 
H^l^ln. long ; scales rounded and flnely denticulate 
at tbe margin. From Can. to Va., Minn, and Brit. Col. 
8,8. 12;B96.-Very variable In habit; cone-bearing trees 
often only a few ft. high when growing in swampa. The 
TDoat omamentsl garden form Is vsr. DoumAttl. Carr., 
with ascending crowded branches formings dense conical 
pyramid. A similar tomi, somewhat broader at the base 
and with more light bluiab green foliage, ia var. Harl- 
btM, Belssn. O.C. III. 11:S0. Var. brevUAUa, Rehd. 
(P. ftwriWiio, Peck). Fig. 1794. Smnll tree, with short 
spreading branches forming an Irreirular and narrow 
head : Ivs. usually M-K in. long, bluiab green; cones 
H-l in.,Beedsl-l2in. long. Of little ornamental value. 
V.23:29l. A.O. 23:201, 203. Var. vlrgita, Rehd., Is 
a sparingly branched form with long and ateiidcr 
branches destitute of branchleta, very similar to P. 
txetlia.vur.virgala. O.F. 8:43. Var. pbmlla, Hort., is 
a dwarf, compact, cuahion-Illie form of very dark green 

9. ilba, Link (P. Cannil/nfts. Britt.. Sterna £Pogg.). 
Fig. 1794. Tree, usually 60-TO, sometimes to l.iO ft., 
with ascendent branches and usually pendent branch- 
lets : bark light brownish gray: Ivs. slightly curved, 
acute or acullsb, more or less bluish green, }i-% in. 
long, o( a strong, aromatic odor when bruised ; fls. 
pale red or yellowish : cones cyltndrlc-oblong, light 
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not to differ from typical P. Engel- 
mannl. P. Engtitianni Is said to 
be sold for P. punffent. It la more 
common, and its seeds are there- 

II. pfliumu, Engelm. (P. Par- 
. The part ryina, Sarg. Abifi Mlnaieli, 
>year«old: Engelm., not Llndl.). Fig. 1794, 
1798. Tree, 80-100, or occasionally 
to 150 ft., with horlEOUtal stout 
branches In rather remoto whorls, 
forming a broad, regular pynunid: 
winter-buds with brownish yellow 
usually refleied srales: young 
branches glabrous, bright yellowish brown: Ivs. rigid, 
incurved, spiny- acuminate, bluiah green tn silvery 
white or rarely dull green, % to one and one-fifth in. 
long, with 2 resin canala: cones cylindric -oblong, light 
brown and glossy, 2^-4 in. long; scales rhomboidal, 
narrowed and erose at tbe apex. Wyo. to Colo, and 
t'tah. S.S. 12:600. O.C. II. 30:735; III. 10:547. Mn. 7, 
p. 51. Ong.7:4g. 8. H. 2:273. F.lSS4,p.6. 6.M. 40:35. 
—A very handsome and very hardy tree of symmetrical 
habit, with light, sometimes almost silvery white foli- 
age. According to the dltferunt shades of color of the 
foliage, vars. arrtntea, ODsTJIlea and glaboa, Hort., are 
distinguished. Var.vlrldla, Kegel ( P. comnulila, Ilort. ), 
is the form with green Ivs. A dwarf compart form of 
this species originated about 10 years ago at tbe Arnold 
Arboretrum. 

13. 8it«h4nili, Carr. (ItiVa X/riHeti, Llndl.). Tide- 
land Spruce. Sitka Spbuce. Tree, usually 100 ft., oc- 
caNlonally 200 ft. bigb, with slender horiiontal branches, 
forming a broad pyramid In young trees; In old treei 
the upper branches short and ascending, the lower ones 
slender and spreading, clothed with slender braochlets : 
bark bright or dark red-brown: young branciies rigid, 
li^ht brownish yellow, glabrous : Ivs. bright green, 
shining and rounded on tbe lower side, flat, slightly 
ridged and silvery white on the upper Bide, sharply 
acute or acuminate, X-1 in. long; stamlnate fla. red; 
conea cylindric-oval. pale yellowish or reddish brown, 
2^-4 In. long: scales rounded at_the_a^-x 



:o Calif. G.C.IL 25:728, 729. S.S. 13:G02. G.F, 
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med Douglma Fir). M.D.G. ]B»6:403. 
~A very ommmHnul tree, espcclalJy kttrnctive by the 
contniitlDK colors of the foliage, but it cui bsrdly be 
grovD BuoceBsfully in tbe enslDra stktea; It doe« not 
Bland the hot Humrnen well, uid is probably not hATdy 
turtlier north than MaBs. Var. ipwdAu, BeiBan., U of 
BloH-er (TTowth aod more compact habit, with more as- 
cending bnuicheB and Bhorter, more rigid Iri. 

13. AJuitaili, FiBch. \Abits JttofittU, 
Sieb. & Zueo. P. Hondolntit, Mayr, P. 
Alcockiina, Veltch partly). Tree. 100- 
150 ft. or occMlooally higher, with borl- 
I on tally spreading Blender branches: bark 
dark gray : young branches glabrouB. 

green: Itb. slightly curved, scn[« or ob- 
tu»e, Blightly ridged on both sides, dark 
green and shining below, all very white 
above, H-% In- long: Ub. carmine: cones 
oblong, light brown, lK-3>{ In. long; 
scales oval-oblong, erose. B. Slber., 
Amurlaad, Saehatin, Teso. B. H, 6743. 
O.U. II. \3: 115. 212; III. 3. p. 63. Ot. 38. p. SI7, 
flgs. 2-S.— Similar to the prMeding and highly oma- 
mental, hardier: Itb. somewhat broader and shorter 
and leBS sbarply pointed than In tbe precedlog. P. 
AjaniHMit and P. ffotuloenait are considered by Hayr 
an two distinct species: the first has vnllowlBh green 
branches and on older plants the slightly swollen leaf- 
cushions Mte recurved; the latter lias light reddish 
brown branches, the leaf-cushions on the upper side of 
the branches are much swollen, pointing forward, with 
two small furrows below the apex, the Its. Bomewhat 
shortsr and the bracts of the scales somewhat narrowed 
near the middle. 

14. bleolar, Mayr [P. AIcockiiHa, Carr., partly. 
Abiri blcolor, Maxim.). Tree, 80-150 ft., with slender 
spreading branches: bark grayish brown: young 
branches dull reddish brown, sometimes finely pubes- 
cent: IvB. somewhat cnrTod, dark green aboTe with two 
bluish lines below, sharply acumlnale, %-% in. long: 
cones oblong, brown, purple before ripening, 3-4 in. 
long: scales obovate, flnely dentlcnlale at the often re- 
curTed margin. Japan. G.C. II. 13, p. 213.-nandsDnie 
tree, with more Blender branches than the preceding 
and of more rapid growth. Sometimes cult, nnder the 
name P. A hoekiana nova and P. aeitnlarit, 

15. Omorlkk. BoUe (PInui Omorllca , Pancle. ) . Tree, 
to 100 ft. or higher, with rather short spreading and aa- 
cendlng branches forming a narrow pyramidal head: 
yoang branches brown, pnhescent : Its. compressed, 
ridged on both sides, obtuse and mucronnlate, dark 
green aod shining below, with whitish line* above, K- 



H In. long: fls. pnrple: cones ovate-oblong, cinnamon- 
brown, glossy, IK-2N In. long; scales aInioBt orbicular, 
with flnety dentlrulale margin. S. E. En. O.C. II. 
21:308: III. 2I:1S.1. (Jt. 47, p. ITT.-Handsome tree of 
rather slow growth, forming a dense and narrow pyra- 
mid when youug; very bardy. 
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16. BnwnUna, Wats. Tree, 80-120 ft. high, with tbe 
branches at tbe top slightly ascending, the lower ones 
horliontal or pendulous, with whip - like pendulous 
branr.hleta often T or 8 ft. long, fumUhed wlia similar, 
slender lateral branchlets; young branches reddish 
brown, pubescent: Its. straight or slightly curved, oli- 
tuse, rounded aod dark green at the lower surface, al- 
most Oat and with white lines above, %-l lo. long: 



ilyon MtB. in Ore. and K. Calif. S.S. 12:661. O.F. 
3:66, 67; 5:59S. Q.C. II. 25:497. -One of the most dis- 
tluot Spruces, bnt it has not yet been succesafully eul- 



. X-% lo loni and oompaiativeLy broad: cones 
AiDurUnd. Sachslln. Vno. O.C. II. 13:301. -P. 
R<«b1. AiJlFd lo P. polita. bat mni^b ■msllFr in 
vBU pun: its. about H. cones I in. 1od(, imsller in cult. 
plants. Japui. AI.HBIJ Rihdbk. 

PICKEKEL-WSIB. PonUdiria. 
PIOOTEE. See Carnation. 

FICSASHA (Greek, piiratmat, bitterness: referring 
to the bitter bark and wood). Including Picrit no. Sina- 
Trees and shrubs, with alternate, odd-pinnate 
wish green fls. in aiillary, long-peduncled. 
!B and Bubglobose, dry, berry-like (r. About 
In 8. and E. Asia and W. India. Only P. 
cb. (P. Japfmica. Gray), seems to be 
in cult. It 1b an upright shrub, almoat glabrous encept 
the tomentulose Inflorescence: Itb. witb 4-S pairs ot 
Kts. ; Ifts. oTBte or oblong^^Tate, acuminate, cn-iiately 
serrate, 2K-3^ In. long: fr. pea slsed, bright red, 
with 1 seed. N. China, Japan. This Is probably the 
hardiest species of tbe genus, but has proved only half- 
'■---' m. Farther north If may 






of Its orange and s< 
It red fruits. It is sometimes 
idti, Benn., from Himalaya aod 



hardy at the Arnold Arb 

coloring and tbe brishl 

united with P. qi . __ 

China. Wood and bark are eiceedingly bitter. The 
wood of some species, especially P. erftlin, Planeh., 
from Jamaica, Is used in medicine like that of Quassia. 
Altbkd Rihdbb. 

FIOnniBS. See Photograpky. 

TIE-FLAST. See Rhubarb. 

FlfiBIS (a mythological name). Including PoHilna. 
Eriedcea. Ornamental eTergreen or deciduous ebrubs 
or rarely small trees, with alternate short -petioled Its. 
and handnome usually white Ss. In often -panic led ra- 
cemes or In racemose axillary faeelcles. The CTergreen 
P. /lorlbHtida and the deciduous P. Mariana arc hardy 
Norib and, like the other species, are valuable for the 
earllness of tbeir flowers. The most beautiful are 
P. Japonica and P. formoia, with long drooping or nod- 
aes of white As. arranged In terminal panicles; 



It thrive 



ititt h 



., but tl 



winter-killed, while P. /armoia can be grown onlv South. 
They are easily forced, and P. Jnponiea especially 
mav be recommended for this purpose: it makes a very 
liandsome and graceful pol-plant for Inside deeoratiOD 
with iu slender racemes of pure white flowers hanging 
over the glossy bright green foliage. The species ot 
Pleris, like other Ericacea, grow well in a moderately 
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moiBt, well-dr&loed and porous boH. but dislike llme- 
•tODe Mid beavy cliky; a partly tiliBd^ Hituatlon suits 
them best. Prop, by seeds treated like those of Aialea 
or RhododeDdrun 1 also by layers, aod tbo everf^en 
ones by cuttings of almost ripened wood In August 
under glaea, kept during the irlnter In a cool green- 
house. They root very slowly; cuttings tafcen from 
forced plants toot more readily. About ID species In 
N. Amer. and in Asia from Himal. to Japan. Calyx- 
lobes valvate or distinct; corolla globose or urceolate; 

''le fllamenU 2-toathed below t be apei: cap. 
■ule wiCb a dehiscent valves ; seeds linear -oblong, not 
winged, with membruiaceous testa. Often Included 
under Andromeda. Closely allied to Lyonia, bat dis- 
tinguished by Its awnless anthers, and to Zenohia, which 
has the anthers 4-awned at the apei. The foliage of 

1. Lvt. tvtrgneiK. 

B. Floietrt in Urminal panicln termed the previeul 

year and remaining naked during Ihe tpintin 

capiule globoit,viilhi>ul ridftt. 

Horibflnda. Benth. & Hook. (Andr6pitda floribinda, 

Pursh. /^)riilna rtoH6ilM(io, Nutt.|. Fig. 1800. Dense 

shrub, 2^ ft. high : branches and petioles with atrlgoie 



ovate t 



r-lan 



ciliat: 



minutely semilate i 

broun. \%-2% in. long: fls. nodding, in terminal dense 
upright panicles l>4-4 In. long; corolla ovate, strongly 
E angled, white. % in. long. April, Hay. Va. to tit,., in 
the Alleghany Mts. B.M. !56fi. B.R. 10:807. M.D.G. 
1898:3.13. —Very desirable evergreen shrub for Its hardi- 
ness and earlluess o( the Us. 

jKptnlMt, D. Don {Andrimeda Japdnica, Thnnb.). 
Pig. 1801. Shrub, with spreading branches or some- 
times small tree to 30 ft.: branches glabrous: tvs. 
crowded at the ends of branches, obovate -lanceolate or 



2M-oln.long; corolla ovate, not angled, W In.orsligbtly 
longer April, May. Japan. R.B. 11:10. B.H. 21:19. 
Gn. 12:98 and p. 424; 50, p. 307; fiT, p. 399. li.C, II. 17:797. 
M.D.G. I898:5M,-Vsr. albo-marglniU, Hort. Lvs. 
with whitish margin and smaller. Vor. pygmlga, Maxim. 



Dwarf form with small Unear-oblanceolatelvs. Jap«u>ca« 
botanists speak of a variety with the racemes a tout aod 
more long: this form seems to be not yet introduced. 
P. Japoniea Is one of the must graceful early-bloomiiiK 
evergreens. 



. Fii. i 



UOl. Pierla JapoDltai C 

axittary elutUri, form 



t hnfy 



nltld*. Benth. & Hook. (Andrimeda nltida, Bartr. 
A. coriicea, Alt.|. Fbtteb-husb. Shrub, 2-4 ft. high, 
with triangular branches, quite glabrous: IVB. obovalo 
or broadly elliptic t« oblong, narrowed at both end*. 
bright green and shining above, entire and slightly rev- 
olate at the margin, l!^-3 in. long: corolla eyllndrlc- 
ovate, white to pink. H-« in. long: capsule ovoid glo- 
bose, with ridges at the sutures. Hatch-May. N. C. lo 
Fla. and La. B.M. l095.^Var. tflbnk, Lodd. Ft*, deep 
pink. L.B.C. 7:672. 

AA. £v(. deeiduouM. 

■ulina, Benth. & Hook. lAndrfmeSa Maridna, 
Linn. Ji^Ania Jfandna. D. Don. ZeucitheK Mariina , 
DC). Staoosb-bubh. Shrub. 2-4 ft. liigb, glabrooa or 
nearly so: Iva. ova] to oblong, obtuse or acute, usually 
- the base, entire, 1-3 In. long: fls. nodding, 



in I 



[illar 









forming 2-5 In. long racemes; corolla cyllndrlc- 
ampanulstc, white or pale pink, almost % in. long: 
ipsule ovate-pyramidal. April-June. R. I. to Fla. 
I.H. 1579. 

P. tBrmita. J>. Don, EYergreen shrub or small tree, lo 12 ft.. 
.niFlH^Var mDre'lonc 'April. Ma;. IkimalaTu! 



lont. ^ - 

Gu. M, p. 77. O.C. II. 1 



h, i-e In. long ! fls. ovate, uhlte. I 
' ' g. June. UlmalajutoJauai 
-P.pkiUvrfAUa.liV. Evn 



while. ] 



., March. W, Fla. 1 



Al.FI(BD RlUDER. 

nOEOV BEEBT. PhsMatca deeandra. 

nOBOV PBA. Cajanui Indicua. 

PIOEOH FLOH. See Coetolaba. 

nO-HUT. See Sieoria. 

FIQWEED. Species of Chenopodium and Amamn' 

PlLEA IpUeuB, a Roman cap; one of the segments of 
the perianth In the first described species covering the 
akene). (Jrtiedcea. Many tropical and some temperate- 
region herbs (rarely shrubby), annual or perennial, of 
various habit. Most of them are weedy plants, but 
forms of one or two species are grown in greenhouses 
for their compact fem-ltkn sprays and [nr the interest- 
ing phenomenon of forcibly dlscharpring the pollen, 
whence the name Artillery Plant. The species are 
widely distributed in the Old and New World. Tli« 



PILEA 



PILOCEREUS 
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flowers are monoDcious or dioBoious, mostly very small 
and in axillary clusters; stamens 3-4, and the sepal- 
lobes in the staminate fls. of the same number; sepal - 
lobes of pistillate fls. 3, the ovary 3-angled and erect 
and bearing a sessile tufted stigma, with 3 scale-like 
staminodiums : fr. an akene, ovate or nearly orbicular, 
compressed, more or less invested in the perianth. 
There are 150 or more species of Pilea, one of which, 
P. pumilaf is a small nettle-like plant growing in the 
, northern states. 

The Artillery Plants of the gardens are small branchy 
half -succulent herbs, usuallv grown in pots and allowed 
to reach a foot or so in height. The gracefully curving 
fronds of small ovate or obovate shining leaves are 
much p^zed. They are easy to grow, being propagated 
by cuttings. They thrive best when given an abun- 
dance of water. Sometimes they are us^ as edgings in 
orchid houses, to screen the pots with green, and they 
also tend to equalise the moisture conditions and thereby 
contribute to the welfare of the orchids. 

When the staminate flowers open, the pollen is usually 
discharged forcibly and visibly. If a plant is put in a 
sunny place when the pollen is ripe, it may set up 
a vigorous bombardment, particularly if the foliage is 
sprayed. (See I. H. 1, p. 64 ( 1854) for an account of this 
phenomenon.) The Artillery Plant is seen in nearly 
everv greenhouse, but whether there is more than one 
species in common cultivation it is difficult to deter- 
mine, for specific characters are difficult to draw. The 
Ivs., although opposite, are unequal. Usually the 
branchlets develop alternately on the branch. 

mieroph^llA, Liebm. (P. musedsa, Lindl. P. ealU- 
trichioldes of some authors). Monoecious: small, rather 
weak plant: Ivs. less than H in. long as a rule, some- 
times very small : fl.-clusters mostly sessile or nearly so. 
S. Amer. 

■erpyllifAlia, Wedd. (P. mutedaa, Hort. in part. P. 
eallitriehioldes of some). Fig. 1802. Dioecious: plant 
usually stronger and more upright: Ivs. usually more 
than K in. long, and fl.-clusters more peduncled. Mez. 
Seems to be the commoner species, but it is diffloolt to 
determine them. L^ H, B 




1803. ArtiUery Plant-Pilea ■erpylUfoUa. 
Separate spray natural size. 

PILOCAXFUB (Greek, pilogf a cap, and karpoa, a 
fruit, from the shape of the fruit). Rut^tcf., Shrubs or 
small trees, sometimes attaining 10 ft., with pinnately 
compound Ivs. of 1-4 pairs and a terminal leaflet; the 
Ifts. opposite, but the Ivs. usually alternate: fls. in 
elongated racemes; petals 4-^5, valvate; stamens 4-5: 
ovary 4-5-lobed, not tubercled. The plants of the genus 
form the source of the alkaloid ^pilocarpine," and to- 
gether with plants of several other genera, the basis of 
the drug "Jaborandi." Seventeen species, natives of 
tropical America, principally Brazil. 

pomatildliiui, Lem. Branchlets glabrous or pubem- 
lent: Ivs. alternate, 1-1^ ft. long; Ifts. 2 or 3 pairs, be- 
sides the terminal one, 3-9 in. long, oblong ; apex 
rounded or eroarginate, coriaceous, yellowish green: 
raceme spike-like, many-fld. (about 100); rachis stout, 
pedicels stout, horizontal, with 2 small greenish tooth - 



shaped bracts at their bases: fls. reddish brown, rotate. 
Brazil. B.M. 7235.— Int. into Calif, by Dr. Franceschi, 
and said to be hardy in the open wherever the lemoa 
can be successfully grown. 

P. Jabordndi, Holmes, has been described as P. pennatifolins, 
by Benth. & Trim., but is dlBtinffaished from It by shorter Ivs. 
Hnd Ifts., stiffly pubescent branchlets and steins, more openly 
fid. racemes, with slender rachis and pedicels, and the presence 
of 2 ineonspleuoas bracteoles above the middle of the flower 
pedicels. B.M. 7483. Arnold V. Stubsnrauch. 

PIL0C£SEir8 (Latin, pt7u«, hair). CaetAeea. A some- 
what hetereogeneous assemblage of forms differing from 
related species principally by the presence in tiie fruit- 
ing area of different or more copious and lengthened 
hairs or bristles, in some of the species aggregated in a 
circumscribed area and termed a cephalium. For cul- 
ture, see Cactus, 



Bnmnowii, 5. 
Celsianns, 5. 
chrysomallas, 0. 
Columna-Trajani,8. 
Dantwitzii, 11. 
exerens, 12. 



INDEX. 

floceuMU, 6. 
fogatUatut, 5. 
Heuigei, 11. 
Hoppenstedtil, 4. 
Houlletii, 7. 
polylophos. 8. 



Royenl, 6. 
Sargentianus, 1. 
Schottii. 1. 
seopRrios, 2. 
senilis, 10. 
virent, 12. 



▲. FrMiting area eireumferentialf of lengthened bristles 
or weak spines, without woolly hairs: no hairs on 
areoUjs of young shoots, 

1. Sohdttii, Lem. (P. Sargenti^nus, Ore.). Fig. 1803. 
Branching from the base, 10-15 ft. high, glaucous: ribs 
4-10, commonly 5; spines 4-7, very short, thickened st 
base: areolss of the fruiting area bearing very copious 
and long (1-3 in.) stiffish twisted bristles: fls. small, 
pinkish, about 1 in. long: fr. soft, edible, the size and 
somewhat the color of an olive. North Mexico and Baja, 
California. G.F. 4:437. 

2. foopirins, Poselg. Tree-like, richly branched, 25 ft. 
high, 1 ft. in diam. : radial spines 12-15, very short, cen- 
trals 7-8, not much longer; in the flowering branches 
the spines change to longer stout bristles and the areola» 
are closer together, forming a bristly cephalium: fls. 
small, bell-shaped, reddish: fr. size of a hazelnut. Near 
Vera Cruz, Mex. 

3. polyldphnf, Salm-Dyck {Clreus Niekelsii, Hort.). 
Columnar, attaining a height of 50 ft. and a diam. of 1>^ 
ft., rarely branching: ribs 10-22, sharp-angled, shallow, 
the old stems perfectlv cylindrical: spines small and 
bristle-like, less than K in. long; radials 5-6; central 
usually 1 ; spines of the flowering area 2-3 in. long, 
crowded: fls. large, trumpet-shaped, dark red: fr. red, 
scaly. Mex. 

AA. Fruiting area lateral, of dense tufts of wool in 
which the flowers are imbedded: young shoots 
lanuginous, except in P. Hoppenstedtii. 

4. HoppeiiBtMtii, Web. Columnar, simple, slender, 
reaching a height of 30 ft. : ribs numerous, more than 
16: radial spines 14-18, very short; centrals 5-8, the 
lower longest one reaching 3 In. ; all the spines at flrst 
yellowish, then white: cephalium of 1-2 in. long tufts of 
yellowish hairs, forming a narrow bract on the north 
side of the plant : fls. 3 in. long, bell-shaped, whitish, 
with rosy tips. Mex. 

6. CeliiAniiB, Lem. (P. fossuldtus, Lab.). Columnar, 
in the gardens simple, hardly more than 4 ft. high, 3 in. 
in diam.: ribs 10-17, bright green; areole bearing long 
(2 in.) white hair; radial spines usually 9, the lower 
one, the longest, less than 1 in. long; central usually 1, 
sometimes 4, the longest sometimes 3 in. long, all yellow: 
fls. not known. Andes of Bolivia. 

Var. Brtkimowii, Schum. (P. BrAnnowii, Haage Jun.). 
Stem stouter: wool brownish, more copious ; spines 
stronger and darker. 

6. Boytni, Rlimpl. (P. floeebsus, Lem.). Columnar, 
branching, reaching 16 ft. in height, 2-^ in. in diam.: 
ribs 9-10, obtuse bluish pruinose: spines 12-16, rigid, 
divaricate, bright amber-yellow, the inner ones larger, 
nearly an inch long: on the sterile branches long haira 
are found on areoln, on the fertile bract these are more 
numerous and aggregated : fls. and fr. as in the last 
species, but lighter in color. Island of St. Croix. 
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7. HonlUtil, Lem. Tree-llke.attainin^Mtt.lDhelgbt: 
bnnabeB dlvarlcMe; □nllivated plants usually 3-4 in. In 
dlam: ribs 6-8, rounded, glaucous; radial spines 7-9, 
apreading S In. long, honey yellow, central twice as 
long and stroQuer: areola of the sterile slem with more 

oua, making a shagg; tract sometimes 1 ft. long: fli. 3 
in. long, Imbedded la the wool, turbinate, greenish red 
outside, rose-red within: fr.dark T«d, depresaed-globoae. 
Huxlco. R.H. IS62, pp. 427-130. 

AAA. FrHiting arta a prominent etp\aHum eompoitd of 

dime toekt of voaily Aair* inltrmixtd with 

briillei, unltaltral izttpt tomtlimei in P. 

ekryiomnllui, 

m. Long hairi ablent txetpt in t\t tephalium. 

i. ColAnuft-Tnjinl, Saltn-Dyck. Tree-like, attaining 

a height of GO ft. and a dlam. of over 2 ft., simple below : 

areoln large, elliptic ; radial 

spiaes 10-12, the upper very 

ehurt, the lower longest, nearly 

an Inch long ; centrals 2, the 

npper an Inch long, the lower 

4-6 in.: fls, about 2 in. long, 

scarcelf projecting from the 

unilateral woolly and bristly 

cephallum. Hex. R.H. 1S90, p. 

129. The specIHe name refers to 

the tamoua Trajan's Column. 

BB, Lonf hairi covtriitg all btil 

t\e oldijt partM of the 

plant. 

9. ohTjiomillnl, Lem. Tree- 
like, with erect branches, reach- 
ing a height of 30 ft.: ribs in 
cultivated plants 13 : areoln 
with long hairs; radial spinen 
11-13, the upper K in. loDg, the 
lower twice as long; centrals 4, 
still longer; all the spines am- 
ber-yellow, becoming brown: 
eephalinra terminal or some- 
times unilateral, a toot long, 
woolly and setose. Mei. 

10. ■mUllt, PtelS. OiJ> Hah 
CacTOS. Columnar, reaching a 
height of 35 ft. and a diam. ot 
1 ft., branching at the very 
base, the branches becoming 
parallel with the parent: ribs 
20-3a.Tcry little elevated; areoln 
bearing 20 to 30 while, wavy 
bristles 2-5 Id. long; later ap- 
pear also, at first 1, then S~5 
strong, yellowish spines : fls. 
very numerous in the cepbal- 

violet, 2 In. long. Centra! Mei. R.H. 1B89, p. 568; 1890, 
p. 128. 

11. Dadtwimi, Haage (P. ffaigei, Poselg.l. Colum- 
nar, reaching 5 ft. in height, 4 In. in dlam.: ribs 25-30. 
low, obtuse : areoln close eoRether, bearing over 20 
reedle-lilie. spreading and interlocking spines, and also 
copious long, white, curled hairs which cover the whole 
upper part ot the plant, like a spider's web: cepbsllum 
and II. nnlcett^nly known. Northern Peru. Q.C. isrj:?. 
F.S. 21:216.1. 

12. •itnni, Schnm. (P.vlri-ns. Lem-). Branching at 
base, 3-1 ft. high, 2-3 in. in diam.. tapering above: 
ribs 4-8, obtuse, the sterile shools with short, sparse, 
woolly hairs at the top; spines commonly 7 radiala, 
very short. 1-3 centrals 4 limes as long; woolly hairs 
much more abundant on the blooming plant: Hs, about 
3 in. long, trumpet-bell -shaped, without wool or spines. 
S""il' KaTHab:k« BBANDEaiK. 

PILOOTHE. See Uflofhria. 
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FILOIUA. See Trichopilia. 

FIXSLXA (Qreek, fal; referring to the fleshy seed*). 
Thumelaieea. Bid Flowek. A genus comprising 
many showy apecles, and confined almost exclusively 
to Australia and neighboring islands. They are mostly 
delicate abnibs, fitted only for greenhouse culture, 
though reported to be hardy In the open wherever the 
lemon can be successfully grown. Lvs- nearly always 
opposite, always simple and entire: InQorescence usu- 
ally a terminal head or cluster, never umbellate, often 
with an involucre of 4 or more bracts at the base; per- 
ianth tubular, with a spreading Irarely erect) 4-lobed 
limb: stamens 2. inserted In the throat opposite the 2 
outer perianth -lobes: ovary 1-celled: fr. a small drupe. 
Of the many species, only three [P. dtcmiala, P. li- 
gvtirina and P. epictabilie) have been actually intro- 
duced Into the U. S., but there are so many other very 
showy species, some of which are already In the Old 
World, that in all probability more will soon be found 
in our collections for greenhouse culture. For the lat- 
ter the BoU should be a mixture of peat and loam, with 
enough sharp sand added to make It "gritty," and spe- 
cial care given to Insure perfect drainage. After bloom- 
ing, the plants sboald be cat back severely to stimulate 
new growth. They can be propagated from either seeds 
or cuttings. Ernest Braunton writes: "P. dicttiala 
Is-an elegant little shrub, of uncertain existence. In 
southern Calif, it attains a height of 3 ft., with the 
same width at the top, flowers magniflcentlv and then 
dies. In northern Calif, it does the same. In the open 
ground it lives 3-£ years, and must have shade." 

AbNOLD T. STTBINRAUCa. 

Cuttings of well-ripened wood of P. epeelabilii and 
P. decunata root freely at 60° placed under a bell-glas«. 
In a shaded house. They are not strong growers and 
must not be over-potted. During the eummer they do 
best when plunged outside but covered with lath racks. 
They may be kept with auriculas. During the winter 
they may be kept with ericas at 40-45° at night, and they 
will come in at Easter without forcing. They are rather 
slow-growing plants for a commercial man, but they 
probably will become profitable. P. dfcuii»ata, espe- 
clally, Is one of the finest of pink greenhouse shrubs. 

H. D, DARLreOTOS. 

The following are all natives of Australia, except 



iiciutriaa, 4. 
linifolia. I. 
louiWIor*, 1. 



.. Involueral In. abeenl 1. ItmgUlM* 

.. Ini-olucral IvM.rtdtutd to timall 

bracle 2. dmpaota 

.. Invotueral tvi. 4-8. 
B. Lv». dittinellfi pennivtined. 

C. Fie. while 3. hrptrldut 

4. llffiuninA 
cc. FU.rote-eotoredorttUotBilh. T 
BB- Lvi. not pennireined OT very 
obieurtly to, 
C. Colorofinvoltierallv.grten. 
D. Fit. while. 

m. Ferianth-tub* eylindri- 
cal I 

■E. Ffrianth-tube wider at 

lop 

■IE. Perianth-lube nartoirer 

at top : 

Di>. Ftt. Toiteolored. 

E. Prrianlh-lube rylindri- 

eal 10. roMa 

EE. Perianth-lube wider at 

top 11. lylnttdf 

l>ni>. Fit. white and pink in 

tatnehead 12. nlvw 
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DC. Color ef Involueral Ivi. pink 
or r*d, or lingtd only at 

D. Fit. roieeolortd 13.1 

DD. Fit, ifAitc anil pink i 

lamt kead 

DDD. FU. paU gelloif 

AAU. Involueral Ivt. 8. or tUHally mon 

tkanS IS. lubriMta 

1. lonKlD^n, B. Br. Stema i ft. or mora high, slender, 
Tsry lekfy: Ivs. sometimes kltemote, Imeitr, bairf: fls. 
pDTO white, hmii7 eKMrnally. long Knd slender: besds 
Klobose, m&ur-Sd.: Mithere yellow, not eiserted. B.M, 
■Jiil. 

2. drnptoM, liablU. A stragBlinK shrab S-S ft. high 
or lower: bruiobes leafy: Ivs. ovate to oblong-eUipticBl 
or oblong-linear, glabrous above, slightly sUky hftlry 
beneath, distinctly pennlvelned : fls. white or tinged 
with pink, silky hairy, smalt ; anthers yellow, hardly ei- 
■erted: heads seaaile,fe<r-fld. L.B.C. 6:540. 

3. tijpttiala&, A. Cqdd. Stem slender, 3 ft. or more 
bigh: brancbes not very leafy: Ivs. elliptlealty oblong, 
smooth : fiB. hermaphrodite and female on dlstlDct 
plaDtB, very hairy eitemally; bermupbrodite fls. longer 
tu)d more slender: heads many-fld. and crowded. 'Very 
similar to P. ligHttriiut, In fact placed as a variety of 
It la Flon Australiensls ; dlstlngulsbed in having more 
tnvolncral lv9. much shorter than the Ba. and silky pu- 
beaeenl or boary. B.H. 3330. 

4. UsniMll*, Labill. Erect, 5-6 ft. high: Its. ovate 
to oblang or elliptical: Involacral Ivs. 4, very rarely S 
or 6, aa long as the 13.-tubes, glabrous: fls. sometimes 
female only, silky hairy. Int. Into Calif., where It is 
laid to do very well. B.B.21:1S29. 

G. RWTtolnM, MelssD. Erect, nsnally less than 1 tt. 
high, sometimes branching at base only: branches very 
leafy: Ivs. ovaCe-lanceolate to oblong-linear; Involacral 
Iva. t-a. usually as long as the fls. and cillato: Ss. yel- 
lowish when fresh, usually hairy: heads globular, very 
Urge and many Qd. B.H. 4543 |as P. macroeipkala). 

6- slatIM, B. Br. Erect, much branched, H-lii ft. 

iDvolncrai Ivs. nsnally 4, shorter than ds.: fls. silky 
hairy: heads globular, not many-fld. L.B.C. 17:1611. 

7. llalUllft, Sm. Erect, from less than 1 to 3 tt. high: 
branches slender, bark ferruginous, uot very leafy: Ivs. 
linear or oblong; lavolucml Ivs. 4, nearly as long as 
fls.: heads terminal, globular, erect. B.H. SBl. 

5. KTBctUIUra, Hook. Erect, slender, 2H ft. high: 
Ivs. lanceolate, dotted above; Involucral Ivs. 0, shorter 
than tiB.: fls. long, slender, glabrous. -Very similar to 
P. (tfltYnln*. and described a.* the same In Fl. Anat. : 
diHtinguished from It by narrower Ivs. dotted above, and 
more slender pure white fls. B.M. 3SS8. 

9- anntria, A. Cunn. Bmall, erect shmb, dlchoto- 
mously branched; Ivs. ovate, obscurely downy above, 
silky hairy beneath; Involucral Ivs- not different from 
stem-lvs.: fls. silky an out-ide; anthera and style not 
protruded beyond perianth-tube : heads few-fld. and 
Hessile. New Zealand. B.M. 3270. 

10. rteSk, S. Br. Erect, small : branches sparsely 
leafy: Iva. llQear-lanoeolate. glabrous on botb sideii: 
Involaoral Ivs. 4, as long a« fls., dilate on margins: fl«, 
with long spreading bairs on lower portion of tube. 
silky on upper portion. — Very closely allied to P. frr 
ruglnea. B.M. 3721 (as P. Sendtrioni). B.M. 1458. 
L.B.C. 1:SB. , 

11. lylTtltrll, R. Br. Shmb, S-3 ft. high, eoplonsly 
branched: Ivs. lanceolate or oblong-lanceolate, glaucous: 
Involucral Ivs. 4-S, smaller than stem-lvs., shorter thsii 
fls.: fls. quite glabrous; stamens and style very murli 
protruded: heads large and many-fld. B.M. 3276. B.R. 
19:1582. L.B.C. 20:1»6G. 

12. niTBK, Labill. Erect, bnshy or straggling, 6 ft. 
or more high : branches and under side of the Ivs. white, 
with B dense tomentum: Ivs. ovate or orbicular, glabrous 
above; Involucral ivs. 4-6, larger than stem-lvs. r fifl. 
tomentose or silky: heads globular, termluat, many-fld. 
B.B. 21:24 (as i>. iH<aiM). P.C. 1:9. 



Calif. L.B.C. 13:1883; 18:1708 |as P. rito»in(/ol'ioy 
14. nieeUbllli, Llndl. Erect, 3-4 ft. high 



crowded, lleear-oblong or lanceolate : Involucral Ivs. 
4-6, ovate or ovatc-laneeolaCo. half as long to nearly as 
long as the fls., usually tinged only at margins ; fls. 
white after eipanslou, hairy outside; heads very large, 
globular, many-fld. B.B. 37:33. B.M. 3950.-A very 
handsome, showy plant, cult, by H. D. Darlington, 
Flushing, L. I. 

15. ipatknUta, Labill. Much branched, 2-3 ft. high: 
Ivs. linear to linear-oblong; involucral Ivs. ovate, gla- 
brous, sometimes not colored : fls. silky hairy, much re- 
sembling F. HHifelia: heads large, globular, mauy-fld. 
and nodding. F.C. 2:73 (as i>. eemua). 

16. Imbrtsita, B. Br. Small, erect, much branched, 
from less than H-IH ft. high, usually clothed with 
long, silky hairs, but sometimes glabrous: Ivs. usually 
crowded, alternate or opposite, oblong lanceolate to 
Uaear; iijvolucral Ivs. similar to stem-lvs., much shorter 
than fls.: fls. white, outside hairy; tube oyllndrlcal. 
heads terminal, globular, many-fld. B.M. 3S33 (as P. 
nana). Akmolb V. STDBCHKACOa. 

FmSRIA (from the Bpaulsh pimento, allspice). 
Xyrticia. The genua containing the Allspice is a 
imnp of 4 species of highly aromatic trees native to the 
West Indies, with large, leathery, feather -veined, long- 
stalked Ivs. which are black-dotted beneath, and numer- 
ous small white fls. borne In terminal or axillary, tri- 
chotomous cymes. As a genus Pimenta is distlugnlshed 
from its near allies (Eugenia. Myrtus) by the circular 
or spiral embryo and the 2-celled ovary with 1-6 ovules 
pendnlnns from the apex of each cell. Other generic 



drupe l-2-s( 

Allspice Is the unripe berry of P. otticinalii. which Is 
gathered and dried in the suu. Its name comes from the 
Idea that Allspice combines the flavors ot clove, cinna- 
mon and nutmeg. Allspice Is common in the wild In 
Jamaica, inhabiting limestone soil. It is more exten- 
sively cult, in Jamaica than anywhere else. It Is cult. 
up to 4,000 ft. The plant la not offered In the American 
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trade. bQt there seema no reuon why It could not be 
cult. In Porto Biuo. 

otHdniUl, Lfndl. (P. vulgAri; LIndl.). Au,SPlCB. 
Pdukto, PlCB. 1804, leOG. DistiDKulBbedtroin the other 




1 globofle 
drupe. Tree, 30-40 (t. hl«h: Iva. 2-6 in. Iohr; petiole 
a in. long: Hs. 3 Unea long: drupe 3 lines thick. The 
male Pimento is a form with the female organs less de- 
veloped. B.M. 1236 (M Jttyrlua Pimenia, var. longi- 
Mia). 

P. ierit, Koite!. eatled Bayberry, Black Cinnamon uid Wild 
Clove, where cult, in the Orient. 1« ^■— ----'■— >- -'-- = 



B la» Mjrctii aerial. TIe 
a,—P, Piirtiato. Glriseb.. 
nlohed caiyi, ovale-oblon 



nlherc 






FIKPEBITELL, Properly ^nafallij. 

PIKPnUtlA (ponaibly from Latin ftipinnulo, bl- 
pinofttel. Umbellifera. About 70 epeoiea ot herbs, one 
of whicb baa been described under Aniit. lately P. 
iiilts'rri'H'i, Gray, hu been offered by one dealer in 
hardy native plants. It differe from Anise In being n 
perennial plant with Ivs. 2-3-temate and segments en- 
" ^. 3:536. 




UOt. PliuiBta Kuhlll. 

FDrAKQA (Malay name). I^lmicea. About 25 spe- 
cies of slender, spineless, bamboo-like psJms from In- 
dia and the Malay Archipelago. Ltb. terminal, un- 
equally lobed or pinnatlsect, or simple and bind at the 
apex; eegmenta pUcate, many-nerved, the lower ones 
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aenmioaM. the upper eonflnent, tbe marglDi not thick- 
ened, recurving at tbe base; rachia acute above, convex 
below ; petiole convex above ; sbeath elongated ; spadlx 
usually email, very simple; pednncle short; branches in 
groups; spathe 1, symmetrical, swollen or compressed 
and 2-winged: fls. rather small: fr. ovoid or elliptical, 
orange or red. For culture, see Palmi. 

KfthlU, Blume. Fig. 1808. Stems tufted, 20-30 ft, 
high, Blender: Iva. 3-1 ft.; IttB. many, 1-2 ft., falcale- 
linear to llnear-ltmceolate, finely acuminate, etrougljr 
2-3 -ribbed, upper confluent; petiole variable in lentrth, 
somewhat scurfy: fr. >i in. long, shortly apiculate. Su 
matra, Java. 

ETidlli, Blume {Ariea grdeilii, Roib,). Stems &- 
3U ft. high, 3-1 lines in diam., thickening upwards, 
usually gregarious: ivs. 3-1 fl. long, sparingly pinnate; 
petiole and sheaths scurfy; Ifta. inserted by a very 
broad base, I tt. or more long, the lower ones 2-3- 
ribbed, flnely acuminate, the upper 3-5 in. wide, many- 
ribbed; fr. >i In. long, scarlet or orange, smoolh, taper- 
ing to the tip. HimalRjas. Burma. j^^D Q. SmtU. 

pHrCMECTlTIA. SeeJVufinn. 

PIITGSH£TA (Charles Cotesworth PInchney. of i^nth 
Carolina. 1T46-1S25, distinguished statesman anil gen- 
eral of tbe American Revolution). JiubiAcra, This in- 
cludes tbe i^ever Tree or (leorgia Bark, a tail shrub or 
email tree with fls. in large terminal cymes, native to 
the marshy banks of streams in the pine barrens from 
S. C. to Fla, Its showy flower-cluster atuins a breadth 
of 4 in. and depth of 3 in,, with as many as 30 fla., each 

1 in. long, tubular, white, speckled red, with 5 rerolute 
lobes. But the distinctive feature of the Fever Tree, 
both botanicaily and horticuiturally, is the presence of 
5 or more large, showy colored floral leaves. These are 

2 in. long, l-l?i In. wide, oval or roundish, acute, nar- 
rowed at the base, and pcnch-yellow margined with rosy 
red. The IntereHting feature of these floral Ivs, is that 
they are not bracts, but modifications of one of the 
calyx.lobes, which are normally small and aw|. shaped. 
Only one other species of this genus Is known, P. 
ionantha from Colombia. The Fever Tree has been 
cult. In Europe nnder glass, but It is rarely succestfully 
cult. In America. 

pjibant, Mlchx. OeoboiaBare. Fever Tree, BrrrER 
Bark. Attains 25 (t.; Iva. oval or oblong, acute, 4xlS 
in.; midrib rosy; calyx S.lobed; lobee deciduous or one 
of them in tbe outer fls, often transformed into a showy 
floral If.; corolla hairy; stamens 5. exsertcd, stigma ob- 
tuse; capsule eloboBe, papery, 2-celled; seeds numer- 
ous, in 3 rows, horiiontal, winged, F.S, lS:]a3T. S,S. 
&:2S7S. — Pitickntya pubtm grovi in low marshy woods 
and on borders of swamps. It thrives best when shailed 
'ly other trees. Seedlings require very rich moist soil 
»d should always lie grown ondcr shade. They are 
ilifficnit to keep alive if exposed to dlivct sunlight until 
.4 or S feet high; then give partial shade, 

P. J. Bebceuans and W. U. 

PISE. What the apple is among the fruits, what 
the oak is among tbe broad. leaved trees of thetiraperate 
zone, the Pines represent among tbe conifers, excelling 
all other genera In this most important family in num- 
ber of species, In flelds of distribution, In extent of area 
occupied, in naefulneas and importance to the human 
race. Ko other trees of tbe temperate lOne have con- 
tributed ao much to the bulldine up of civilization and 
no other. It maybe predicted, will continue longer to fill 
the important place In the household of civlliied man; 
for not only do they in a number of species tumlah tbe 
most satisfactory qualities of wood for structural pur- 
poses, but their fnigailly in regard to soil conditions 
will preserve them a place as wood-producers in many 
of ths poor sites, when the lands Qt for agricultural uas 
have all been turned over to food production. 

Among the 70 or more we II -distinguished species — 
over 000 species and varieties of PInus have been 
described— all inhabitants of tbe northern hemisphere, 
ranging from the arctics through plains and moon- 
taina to near the equator, occurring in the tropics 
at least on high mountains, a variety of adaptation, of 
form, uf osefulness, may be fonnd to satisfy every 
requirement; and since more than half thennmberof 
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■Meiea (Bbont 40) sie tndlgeuous to North America Or 
the UalCed States. It la hudly necessuy to go out of 
our own caontiy for plant materlBl. 

For Bconomio impartimee as well *a a combination of 
points of excellence in all directions, umamenCkl as well 
aa nteful, rapidity and quantltv of production and 
adaptability to climate and soil, the chief place belongH 
to oar White Pine (P. SIrobut), and next in importance 
Htanda the Longleaf Piae {P.palHitriM) of oar sontbem 
states. The Bed Pine (P. resiHOta), the Sbonleaf [P. 
«Ainata), the Loblolly (P. Timio), with the Cuban Pine 
(P. C7utiaH>it),add their stores lo the enormaas quantl 
ties furnished annually by the first and second. In our 
western mouutaltis the Bull Pine (P. pondemaj, the 
Sunr Pine (P. Lambertiana), and the Silver Pine [P. 
monlitola] are our large timber Pines ; and InMeileoP. 
Ayaeahuilt replaces our White Pine, and P. Arieoniea 
and MotUezumie are the Important yellow Pines. In our 
Philippine possessions one species, Pinui inintarit, 
forma Important tnouutaln forests. In Europe the Scotch 
Pine IP. lylntlriii furnishes the bulk of supplies, 
with P. Larieio In the more southern countries. In 
Japan and northern China P. dtnaiflom and Thunbtri/i 






longifi 






importaDt species. 

Besides the timber, several of the species fumish from 
their resinous contents naval stores, turpentine, tar and 
pitch, the bulk of which Is now still derived from our 



own Longleat Pine. Plnn wool is made from the leaves 
of this and other species, essential oils are distilled 
from leaves and youDK shoots and used medicinally, and 
tliit seeds of the Nut Pines are used for food and flavors. 
While the ecooomio Importance of the genus can hardly 
be overrated, the ornamental valne is undoubtedly less 
than that of other genera like the spruces and llrs. 
Neverthetens, at least interest and plcturesquenesa. If 
nut beauty and symmetry of form, attach to a large 
number of species. 

Choice of material for planting with such a wealth of 
species Is dUneult; yet climatic limitations reduce the 
number that may be grown within each cllmatio tone, 
and further assistance In the choice may be found in the 
fact that the botanical division of the species into three 
groups; vii., White Pines, Yellow Pines (so called from 
the color of the wood) and Nut Pines, denotes at the 
same time dUTerencf n of habit and form. 

In no other group, perhaps, la It so neeessarytokeepln 
roind that form and habit change through the different 
periods of life from the juveulle throUKh the adolescent 
to Che virile and senile stages of development; while 
Byramelrical and pleasing in their yimth and grand or 
picturesque In their aice. In their Intermediate stages 
the trees may be straggling and unsightly. Starting In 
Its youth with the pyramidal aspiring bablt of all Ibe 



later on the symmetry Is disturbed and finally the 
towering old Pine may have its bole split up Into many 
stout branches and the crown may have broadened and 
Battened or rounded off in the umbrella-like fashion 
which the Stone Pine {P. Pinta) exhibits so strikingly 
in the Italian landscape. Thla flattening of crown is 
charocterlstie of moat VeUow Pines, while the plfions or 
Nut Pines have a tendency to the broom-like or apple 
tree appearance. Of our eaatera species, the White Pines 
alone preserve to some extent the conical habit of the 
crown in imitation of the spruces vlth more or leas 
symmetrical horiiontally spreaillpg branches, which 
render them pleasing objects throughout all periods of 
lite. On the Paclflc coast a number of apecles preaerve 
the conical form. 

should keep in mind that the Pines are easentlally 
light-needing species, hence do not bear overtopping or 
crowding unless they have a chance by their rapid 
growth in height to escape from the pressure of their 
shade-making neighbors; the White Pines, especially P. 
Strobiii with its denser foliage, is more tolerant of shade 
than others; the dwarf P, niDnfiina is also tolerably 
shade -enduring. 

In each of the three groups there are rapid growers 
(in height) and slow growers, although all are slow dur- 

Our common White Pine IP. Slrvbntj and the Cuban 
Pine (P. Cuheniiil, with the European. Scotch and 
Austrian Pines, are good examples of the flrst class, 
making under favorable condltiuna annual shoots of IS 
ft. for a number of years; while the Swiss Stone Pine 
(P. Cembra) and other Pines of high altitudes, tike P. 
fltxilii and albieaulit, are examples of slow growers. 
There are persistent growers reaching great heights, 
and laggards, remaining dnarfa or medium-sized trees; 
again our king of Pines, the common White Pine, and 
Its giant congener the Sugar Pine, with the Bull Pine In 
favorable situations, take flrst rank, the flrst with a 
maximum height of 100 ft. and more, the lost with 
over 200 ft., while many of the so-called Scrub Pines, 
likeP. Virginianii, ttrolina, divaricata, etc., the Alpine 
White PInea P. ttixilii, arittala. Piurr, pnngtni, 
deniitlora, and most Nut Pines reach rarely over 40 ft.; 

eral of tl ' 

for a long time. 

In regard to foliage, quite a large variety c 
For grace and elegance nothing better again man our 
flve-needted silver-lined White Pine can be suggested, 
although P. txcelia from the Himalayas, with .its 
slenderer and longer branches and mare drooping foli- 
age, and the dwarfs P. Peuce from Macedonia and P. 
JCoraientit , with their denser and more compact 
crowns, and some others of the White Pine tribe, mav 
vie with it. Among the Yellow Pines oar own almost 
entirely overlooked P. glabra deserves mention in thla 

aa ths Interesting Sand Pine, P. clauia. 

For richness, fulness and vigor of foliage, our Red 
Pine (P. Tttinoiai outranks even the much-planteil 
more somber Austrian Pine, and for interest in devel- 
opment nothing can compete with our I^ngleat Plus 
{P.paluitrisi, With Its needles, which In youngspecl- 
mens exceed a foot in length, surrounding In dense, 
graceful tufts the big silvery buds at the tip of the 
candelabra-like branches, P. palailrit offers a most 
striking appearance. Unfortunately, It la not adapted 
forplantlng north of the 32d degree. 

The thin, grayish, short foliage of the frugal Bank- 
alan Pine and of several other of our Scrub Pines, and 
the stouter also grayish foliage of the Scotch Pine, make 

ground of spruces and flrs, while the short, stiff needles 
of the Nut Pine P. edulii and the interesting one-needle 
Pine (P.mofioplij((a)re9emble the spruce foliage. Color 
of bark varying in species from silvery gray through 
red and yellow tints to almost black, and character or 
siie of cones from the dimlnnllve globose forms of 
P. eoHlorla to the long, pendulous cones of the Sugar 
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Pine 2 ft. in lenKth and the hooked ponderoDB eone* ot 
P. Torregata Mid Sabiniana, lamj kiso iuUueoee choice 
ot material. 

With wide niDge o( dlitiibntion and hence adaptive- 

nesa sa far as ollmate ia concemed, we hmte onr Sliort- 

leaf Pine (F. eehinatal, which 1b faand from Musb- 

chusetta to Tubs, and In 
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eahvUf, 



Tada, pottdtTOta 

Larieio, if In 6™, 

ana, tckinata, monlana, Ptnatlir, edulit, pungrnt, 

tulreilrU, Mattcnianaf and the probability ia that most 

of the other species could And a place there to live It 

Fl^. 1BOT-1S09 show how a species may 
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P. rigida la at borne both In wel and dry places; th« 
Scotch Pine of tbe Baltic sand plains may lie found in 
tbe peat bo^B, but only eking out a miserable existence, 
while P. Tada, tbe Old Kltld Pine, makas magnificent 
trees in the southern swamp, and vitb Its slow growth 
under such conditions an excellent timber. Pintit ton- 

at the root; so la tbe Cuban Pine, bnt P. palutlrit bf- 
lies its name, for it is only very rarely found In poorly 
drained plaeea and does not thrive there. 

The propagation of Pines does not offer any dlfncnl- 
tles. The seed usually has • high germioBtion percen- 
tage in moBt species if kept dry and cool, and it retains 
vitality for aeveral years, deteriorating of conrKe some- 
what from year to year. To avoid deterioration in 

been found very servlceablB. While most of the Pin.- 
seeds sprout readily, the White Pine, with some others, 
has the bad hahit of lying over for one year In part, 
anlees treated to a bot-water bath for 24 hoars before 
sowing; or perhaps by sowing In the fall Immediately 
after coming out of the cone, which la during the first 
two weeks of September. The seeds should be sown in 
light mold early, rather thinly to permit a good root 
ayatem to develop, covering' then tbinly according to 
slie of seed not over H inch, which is beat done by 
anting Band over the seed with a aieve. During the 
first year special care is necessary to regulate the water 
supply and transpiration for the young eeedlinga; they 
want to be kept humid, not wet, but resent drought as 
much as a surfeit; and especially sudden changes from 
drought to wet are likely to produce "damplng-off." To 
prevent too rapid transpiration the familiar lath screens 
should be applied. 

To prevent the formation of excessively long tap- 
roots which some apeciea are wont to form, merbaniral 
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Karaieiuls. mumm. 

P. fTcelia and P. ponderoia pendula thrive well In a 
aheltered place, but are probably not quite hardy here. 
2, Bardg, but not of protHiting grovlh. 
Bsltoariana, vsr. aristata. fleillla. 

contflrta. var. Mnrrajsnai monophylU. 

In tbe interior middle states the number which would 
stand the extremes of drought and cold would probably 
be rednced ; a partial Kst found in the Missouri Botani- 
cal Garden is given below: 

The best are given first. All of tbe later ones on tbe 
list die out sctoner or later, as the city smoke is very 
detrimental to eonifero. None do very well on that 



MnchuslP. FomUio) 



Virirlriai 



For seaside planting P. rigida has shown itself n 

fit, and ot foreigners In proper climate P. Pirtaiter 

Balisentit, while P. eontaria on the northwest c< 

rugal P. radiata on the aouthwea 



the s( 



eicellcn 



Tha Pines are essentially inh 
soils and dry Bituatlons, their stout root system enabling 
them to seek tbe scanty water supplies where other 
species Und it ditGcult. gome, like the White Fine, are 
adapted to a variety ot soli conditions, but only a few 
can endure a surplus of water: P. mtnoia will fallow 
the While Cedar into the swamp and thrive there as 
well as with the Banksian Pine on the poorest gravels; 




tans may be adopted ; bnt tbe best plan Is to manDi« 
ar the surface, so that fibroua roots will be formed. 
Lch manure consists ot one-third steamed bone meal 
d two-thirds ammonia superpbospbate. Root-pruning 
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and transplantinff in nursery rows when 1 or 2 years old 
is practiced to secure a stocky root system. In Ger- 
many one-year-old Scotch Pines are planted by the mil- 
lion for forest purposes, but for ornamental purposes 
older plants are to be used ; yet it is safest not to use 
them older than 3 or 4 years for permanent situations. 
In the third year usually the first branching occurs, in- 
dicating that the root system is not well established. 

In transplanting, the utmost care must be taken not 
to expose the roots to drying influences, a thin loam 
puddle answering best to keep them moist. While 
transplanting can be done at any time of the year, it is 
safest to do so in early soring, except when a droughty 
season is apt to follow, when fall planting is to be pre- 
ferred. 

A large number of nurser3nnen'8 varieties, dwarf and 
pendulous, varicolored, etc., have been developed, es- 
pecially from P. sylvestrit and P. Strobus, The most 
interesting freaks perhaps are those bushy forms de- 
rived from P. Oanariensis and Pinea produced by lay- 
ering, in which single needles instead of the usual bun- 
dles of two in one sheath are produced, imitating the 
primary single needles of seedlings. The manner in 
which nurserymen's varieties are propagated by grafts 
or cuttings is discussed under P^nus. 

According to the nature of the Pines, if there is choice 
of location possible the well-drained situations, even 
dry ones, should be reserved for them. They belong, 
with few exceptions, to the hill-tops not the bottoms, to 
the sands not clay soils, and will stand southern expo- 
sures better than the spruces. 

Pines are f nigral by nature, and can stand poverty bet- 
ter than surfeit, — nevertheless they respond best to 
medium conditions, namely, a mellow surface and well- 
drained, deep, loamy sand, not too rich in organic 
matter and loose enough to permit the natural develop- 
ment of the heavy tap-root system. Under such condi- 
tions the peculiar rich foliage gives most satisfaction and 
the rank, luxuriant growth which leads to poor form 
is checked; disease from fung^ is obviated; the cot- 
tony scale (almost the only enemy of the White Pine) is 
more readily fought, and injuries from caterpillars and 
beetles are more readily repaired. 

To prune evergreens, and especially Pines, requires 
an artist, or else the result will be malformation : the 
best plan is to correct form by breaking out the center 
bud from such shoots as project beyond proper limits; 
thereby also a more compact growth Is induced, which 
in the Pines with their open habit is desirabie. If it be- 
comes necessary to top the branches, the cut must remove 
also the bolster at the bane of the branch; the resinous 
exudation will prevent decay, and the cambium soon 
covers the scar if the cut has been made properly. For 
hedge planting the Pines furnish no specially desirable 
material, being light-needing and therefore thinning out 
soon in the interior; yet the White Pine will stand as a 
hedge for a considerable time and also the dwarf P. 
montana. Perhaps some others may answer the pur- 
pose. 

For the botany of the Pines, see Pinua, 

B. E. Febnow. 

PIVSAPPLE. The Pineapple (see Ananas) is indig- 
enous to America. It produces one of the most de 
licious fruits now regularly on our markets. The finest 
qualities are developed when the fruit is permitted to 
ripen naturally upon the plant. For distant markets 
the crop has to be gathered in varying degrees of un- 
ripeness to suit the time required in transit. 

The amount of importations reached its maximum in 
1894; viz., $750,000 worth. Since that time there has 
been a rapid decline. But for a succession of severe 
winters our own needs would be supplied from home- 
grown fruit. In 1894, 4,000,000 ** apples " were marketed 
from Florida plantations; this amount was largely re- 
duced by the freeses of 1894 and 1895. The freese dt 
Feb., 1899, again reduced the output, so that the crop 
of 1900 only approximated that of 1894. As a result of 
these freezes, the plantations are now more carefully 
protected by sheds and by being placed in frost-favored 
locations. The year 1850 seems to be the earliest date 
at which Pineapple-flrrowing was attempted in the U. S. 
This attempt was made near St. Augustine, Fla., ac- 
cording to Taylor. In 1860 planting was commenced on 



the Keys, but the want of facilities for rapid transpor- 
tation and the more favored Cuban and Porto Rican 
plantations made the development slow. In 1897, 
$15,000 worth was imported from the Hawaiian Islands, 
but these Islands will not offer enough fruit to seriously 
affect the eastern market, though the importations will 
increase largely. 

iVo/t^s.—GK>od Pineapple land may usually be obtained 
from $1.50 to $60 per acre, the higher-priced land being 
in favored locations, at railway stations and near settle- 
ments. The cost of clearing and preparing varies from 
$20 to $80 per acre, according to the cost of labor and 
the character of the growth on the land. 

From 8,000 to 15,000 plants are needed to the acre, 
varying with the variety and the notion of the planter. 
The price of plants in the field varies from $3 per 1,000 
for Bed Spanish to $350 per 1,000 for the finer varieties. 
The cost of cultivating and fertilizing an acre for one 
year varies from about $20 to $150. It takes about 18 
months from the time of setting out to the maturing of 
the first crop, which yields 50-350 crates per acre. Under 
favorable circumstances the second crop may be double 
that of the first. By careful attention the plantation 
may be continued for 8 or 10 years without resetting; 
the second or third crop frequently bearing the maxi- 
mum amount of fruit. 

When a common variety is planted the returns are 
mainly from the sale of fruit, but with fancy varieties 
the sale of plants constitutes the main source of returns. 
Four hundred dollars or more per acre has been realized 
frequently for a crop of the commonest varieties; in 
this case increase in plants cannot be considered as of 
much value. The value of a crop of fancy fruit is about 
double that of the common, and $1,000 worth of plants 
may be sold without detriment to the plantation, if it is 
a variety that is in demand. From this must be sub- 
tracted the cost of transporting to the markets, which 
varies more or less with the distance the fruit is hauled. 
This cost varies with the quantity shipped, from $20 to 
$80 or more per acre. 

Soil. -^The Pineapple thrives in a variety of soils, 
but whatever be its texture it must not be moist or wet. 
The Pineapple plant will survive air-drying for months, 
but decays rapidly in a moist atmosphere. The great- 
est acreage is located upon dry, sandy land, formerly 
overgrown with spruce-pine {Pinua elausa) or a mix- 
ture of spruce-pine and hardwood. Chemical analyses 
of the soil from Pineapple fields show an exceedingly 
small fraction of a per cent of the essential fertilizer 
ingredients present. A physical analysis shows that 
the water content is very low. A considerable acreage 
is located on the Florida Keys. Here there is only a 
small amount of leaf -mold, often not more than an inch 
on the average, covering a coralline rock. But for the 
fact that Pinapples actually grrow and make crops on 
such soil it would seem entirely incredible. 

Fertilieers. —With conditions of soil as described 
above, it is imperative to fertilize, and under the exist- 
ing conditions in the Pineapple belt there is no other 
remedy than the addition of commercial fertilizers, 
and nothing better. While much is still to be learned 
about fertilizing this crop, it is fairly well established 
that for Pineapples on spruce pine land dried blood, 
ground bone, and nitrate of soda are good sources of 
nitrogen; that low-grrade sulfate of potash, carbonate 
of potash and high-grrade sulfate of potash are good 
sources of potash ; that acid phosphate should be used 
in small quantities only or avoided, using pulverized 
bone instead. A good plan' for fertilizing is to drop a 
small handful of cotton -seed meal into the bud imme- 
diately after setting out. In October, apply about 600 
lbs. blood and bone and 400 lbs. lowgrade sulfate of 
potash (not katnit) per acre, or the equivalent of these 
fertilizers in some of the forms mentioned above. A 
second application may be made in the following Feb- 
ruary ; at this time the amount may be increased 10 to 
25 per cent, according to the growth the plants have 
made. A third application may be made in June or 
July; and if the plants have g7t>wn vigorously a still 
further increase in amount may be made. A fourth 
application may be made in October, increasing the 
amount if the plants have grown vigorously. The sue* 
ceeding applications may be made at the time suggested 
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kbore, and the IncreiwlUK uid decreasing of the unon 
may be datermiDed by the progTESt of the plants. 
the average Bpruce-pina Pineapple land la not m 
cieatly fertile to ktdw a full crop of PlneapplpH, m 
more dapenda upon proper fertllliing than any ot 
one operation. 

Pri>pnj;iili<iii, — This plant Is propagated 
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cker* and rattuous. The ci 
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leafy portion of the fruit as found ii 

below the fruit email plants form, wtucti are Lett in tlie 
field when tbe fruit Is gathered; these are known as 
■lips. In the ailla of the Its. buds occur; those that 
develop Dear the ground make strong plants in a few 
months and are knoim as snckera. A strong plant will 
mature an "apple" in June and produce 2-5 suckers by 
the middle of September. Buds wbicb develop from a 
portion of tbe plant under ground auil form a root sys- 
tem independent of the parent plant are known as rat- 

maJn on the fruit when morketecl. Good strong suckers 
(ire usually employed for planting out. Ratlooua are 
left In the Beld to replace the plants which have borne 
a crop, but they are not sufficiently numerous 1« make 
a full stand; hence some of the suckers must be left 
also. Slips require a year longer than suckers to ma- 
ture a crop. According to Webbrr, It takes 10-12 years 
lo mature a plant from seed. Plants are raised from 
seed oaly for breeding purposes. 

Preparation ot tht Land. — It spruce-pine land is pre- 
pared it Is cleared of all stumps, wood, roots and any 
otber organic material, and la plowed deep and leveled 
off smoothly. The fields are then laid off In beds of 6 or 
e rows wide, depending on the variety. The beds should 
be narrow enough to permit fertllliing and working with 
a scuffle hoe wjlhout entering the beds, as breaking the 
[vs. Is very detrimental. For Red Spanish the rows are 
made 18-20 in. apart; for Queens 20-32 in,; for Porto 
RicOB 3<KIG in. They are usually placed in checks ot 
about the same distances. 

The methods employed on the Keys are quite different. 
The land Is cleared by cutting otf the treei, shrubs, 

plants are then set out with a grubbing faoe; tbey must 
oe set out Irregularly, as the rocky soil does not fiiriils)i 

a few years and have to be abandoned. 

Tillage. —Tbit operation conilsts In running over the 
ground with a scuffle hoe. Where tbe plantallun is ant 
out in beds the handle of the hoe is long enough to per- 
mit cultivating to the middle without the laborer enter- 
ing the bed. Only about an Inch of the surface soil is 
agitated, nsoally immediately after the fertilizer has 
been applied. Weeds are not tronblesome, enceptiug in 
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plants the greatest care shonld be exercised to avoid 
breaking the Ivs., which are very brittle. 

MarlfHing.-Tbe fruit is picked a week before it 
would mature. It la packed at once into barrel {I2i 20 
T 36 in.) and half-barrel (I2i ]0i36 In.) crates, usual I r 
In the latter, the different slies being packed in separata 
crates and designated as 18's, 24's, SO's, 36's, 42's, 48's 
and M'a, according to the number required for a halt- 
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barrel crate. Tbe fruit must be handled without being 
bruised and packed firmly to prevent its abTBhion 
in transit. To protect the fruit each one Is wrapped 
separately In brown paper. 

Cnrtede*. — Since the propagation is carried on by 
means of offsetn, the varieties are fairly stable and 
quite definitely marked. The variety most eitenslvely 
grown is called Red Spanish, Spanish or Reds. It haa 
a medlum-sised apple, and is a hardy plant. Abachl 
(Abakka), Blood, Queen (Pig. 1810), Sugar Loaf, En- 
ville (Pig. 1811) and White Antigua are varieties that 

Sroduce medium -si zed apples of excellent quality. 
lack Jamaica, Black Prince, and Prince Albert pro- 
duce large apples ot eicellent quality. Smooth Cayenns 
produces a large apple of good quality, Porto Rico 
produces a very large apple ot good quality. There are 
other varieties grown more or less eitenslvely and other 
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tageous to build a shelter fur * . 
nhed protects the plants from too great radiation of 
heat, and in the summer it reduces the intensity of ths 
Bun. The original Object of the shelter was to protect 
the plants from frosts and freeies. Pineapple plonta 
treeie at 32" F. This degree of cold does not kill the 
heart of the plant, but only the larger portion of rhe Ivs. 
Pines under sheds have passed through a temperature 
ot 25° P. without serious injury. The roof of a shed la 
usually flat, or undulating with the surface of the land. 
The height varies with the desires of the Individual, but 
is usually about eight feet above tbe ground. 

In Fig. 1812 the roof Is slightly less than T ft. from 
the ground. The stringers running crosswise in the 
figure are 13^x3x21; those ninnlng lengthwise are 
IK X IX X 15. The material for the root Is cypress 
plasteringlathof usual length and width. The stringers 
running lengthwise are 4« In. apart. The openings be- 
tween the lath are just the width of a lath. Tbe amount 
ot lumber needed (per acre) is about as follows : 
4lt po>I> (SS^for roof, T2for>ide>] «'i4'i8°. 
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fields that have been cultivated a lung time. Under 
shedB tillage is more frequent and appears (o be more 
ni-cessary. On the Keys no tillage is possible, hut tall- 
growing weeds and such ligneous plants aa may spring 
up are cut off. In all ot tbe work among Pineapple 



DOUth 



80,000 lath (7S.00a for I 



Wfor 



sMKlxlS'i 



It takes about 9.000 feet of lumber tor the above ma- 
terial eicluBlve of tbe lath. AH lumber must be first- 
class and tree from knots. This can still be reduced by 
about2,A00feet by using wire in place of (he IS'xlV 
X 13° and weaving the lath in tbis. Under the matt 
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t*Tor*ble eiroamitances aaeh > sbed oa be erected tor 
•450 per aere, but this Is about the clieApeBt and lightest 
form that will withstand the elemente. 

Diieaiet and Imect Entinitt.-{\\ Heart rot; bitter 
hewrt: The CAUse oF thia dlHeaae Is not known, but It 
■eoma lo be more prevalent durlnft a ralDjr aeaeon thui 
durlDB a dry one. It m&alleBtB llHelF by the poitlon 
uround the heart taking on a wacer-iioaked appearance. 
This condition progresses outward until the whole ap- 
ple is Involved.' It Is not necessarily accompanied by 
rotting, (hough this usually follown. The whole apple 
beeomeit bitter, even before It Is entirely Involved. 
When tbla diseaae Is present In a field the trult should 
be marketed as soon as possible, that the applea may be 
consumed before becoming badly affected. 

(2| Handing: This disorder occurs Immediately afl«r 
■etting out, enperlally It a long dry spell occura at this 
time. It la produced by sand being blown Into and fill- 
ing the bud of plants. Immediately after setting ant 
drop into the bud a small handful of cotton-seed meal, 
or the same amount of a mixture of 1 part ground to- 
bacco stems and 3 or 4 parts cotton-seed meal. This 
soon forms a firm plug In the bud, keeping out sand but 
not iotorfering with growth. Blood and bone, or blood, 
bone and tankage, may also be used. 

(3) Spike; loQgleaf ; This disease manifests ilselt by 
the Ivs. falling to expand at the base, thus giving the 
plant a contracted appearance. The outer portion of 
the leaf spreads from the center of the plant, but usu- 
ally falls to take on a broad, flat, healthy appearance. 
Eiperliuents have proved that this disease may be pro- 
duced by Improper use of commercial fertilliera, though 
the disease has occnrred where no fertillEer had been 
used. Abundant evidence Is at hand U> show tbat the 
disease is not due to an organic agent but rather to 
untoward condition in the BoU. Cbauge tbe fertilizer, 
avoiding aeid pbosphate, kainit and cotlon-seed meal In 
large quantitiei', and give protection as by a Pineapple 
■bed (spike Is a rare thing under sheds). 

(4| Blight; wUta: This disease occurs In a sporadic 
manner, usually without any apparent regularity. In 
some varieties the Qrst Intimation of blight if by the 
outer end of Ivs. turning red, and later by the tlpn wilt- 
ing. This wilting pmgressea until the entire plant baa 
dried up. According lo Webber the direct cause is a 
■oil -Inhabiting fungus which attacki the roots. Remove 
the wilted planU and aet In healthy ones. If the plants 
are of valuable varieties trim off ^1 diseased roots and 
much of the stem, together with larger Ivs., and reset. 
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It Is probable that the fungus will not survive until the 
roots again penetrate tbe aoll. 

(51 Red spider I ^tignusns Floridanui, Banks): This 
species attacks the tender white portion at the base of 
the Iva. The effrct upon the plant Is greatly ont of pro- 
portion to the small amount of Injury to the parts 
attwiked. In later atages tbe Its. rot off at the place 
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attacked. Drop a small handful of tobacco dust Into 
the bud of the plants. Suttseiluent raina and dewa 
leach the tobacco and carry the solution down to the red 
spider. If they are not all dead in a week or ten days, 
repeat the dose. 

(6) Scale insect [Diatpit bromtliea] : This scale 
Insect iiecomea troubieeome in dry localities and in 
greenhouses. Tbe Insect nsnaliy attacks the lower sur- 
face of the leaf, but each point of attack shows throu^ 
as a yellow spot on the npper surface. Spray with 
resin wash, resin compound, kerosene emulsion or 
wbaie-oii soap. 

(7) Mealy bugs (Daciylepivi citri and other apeclea): 
These insects attack the base of the Ivs. Just at or below 
the ground level; also the bad, and when fruit matures 
they multiply in great numbers among the slips and in 
the eyes of the fruit itself. The remedy is the same as 
for scale insects, but it la very difficult to make tbe 



Pineapple culture ia also dlacussed nnder florida. 

P. H. Rolfs. 
FUTEAFPLE AIB-FLAHI. Tillandtia «Mculala. 
PUTEAPPLK FLOWEB. Eucomit punctata. 
?IHE, DAiaiAB. See Agaikit. 
FUTE, KAUBI. See Affathit. 
FIHE, MOSETOir BAT. See .4raac<ir>a. 
FINE, HOBFOLS IBUUrD. See Am«caria. 
FIVE, BCBEW. See Panda«v». 

FnrBLLIA (after Flnelli]. ArAeta. Three species 
of hardy perennial tuberous herbs, native to China and 
Japan. Foliage appearingwith the fls.: Ivs. 3 or pedat- 
Isect: peduncle solitary : spathe marceseent: fis. monte- 
clous in tbe appendlculate spsdii. all fertile: perianth 
none; male fis. with 1 stamen; female fls. one-aided: 
ovaryl-oelled; ovale Ho!itary,orthoplerous. SeeEngler, 
in DC. Hon. Phau. 2:565. 

tnbmlen. Ten. Adult Ivs. .^-cut, the middle segment 
l>4-2timealongBrand wider. Chlna.-Thcre is a varli-ty 
with narrower leaf-segments and another with Ivs cut 
into 5 segments. 

FIBET. Old-fashioned name of Peony. 

FDIQUlCULA (diminutive of Latin pinfuis. tat; re- 

teirlag to the succulent and greasy foliage). I/tHiilml- 
ariiefa. Bittteswobt. About 30 species of small. 
swamp-loving herbs of carnivorous habits with pretty 
long-spurred fls. something like a snapdrsgon. They 
grow In tufta or rosettes with several scapes less than 
a foot high, each bearing a solitary flower. The Ivs. 

covered with crystalline, glandular bairn, which givu 
the Ivs. their buttery feeling. Small Insects are caught  
on these sticky hairs, and the margins of the Ivs. roll In 
and cover them. D. T. Maedou({al writes: "A digestive 
fluid, probably a trypsin, exudes from the surface of Iho 
leaf which dissolves the bodies of the insects, allowing 
the aubstances of which they are composed to be ab- 
sorbed by the leaf. The leavea of Pinguicala also con- 
tain vegetable rennet, and Linnsus mentions that (be 
leaves of P. tmlgarii were used by the Lapland tribes 
tor curdling milk, and Pfcfter says tbe same custom 
prevails among the peasantry of the Italian Alps." 

Pinguiculaa make dainty flowering plants in pots; 
although natives of northern countries, they can scarcely 
be considered hardy subjects, as they require special 
treatment. The choicest species are undoubtedly 
P, Intra and P. caudata. F. lulta, a native of our low 
pine- barrens from N. C. to Fla. and La., Is nnlqD« 
In the genua by reason of its yeliow fls., while P. 
faudala, with its rich pnrple fla., is the finest of all 
those which ranfre from violet and purple throngh ros« 
and Iliac to whitish. The charm of P. eaudala, aslda 
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PINGUICULA 



(lom Its color, lies Id Its eitraordlnarllT loug spar, 
wbioh MUlDS 2 in., while the E-lob«d limb reBches an 
eqnml leuglli. Tbssa plants are scarcelT knomi Id 
AJnt^iick outiide ot botuilo Kardent. F. W. Burbidse 

bu giveo a deUiled account of hia BuccesB with P. 
eavdata In Gn. 22. p. 309: The spring and smnmer foli- 
age are asaraely recognisable as belonging to the same 
plant. In early spring the Ive. are numeroua, small, 
short, thick and pointed, fonclog a dense raaett^ like 
an Echeveria; In mldBummer the Ira. are large, thin. 
obovate and lax. The plant blooius freely in both 
Btagea, but produces the largest fla. later. In the fall 
the foliage again becomes a bnlb-Uke mass of flesby 
Iva., and so rests ail winter, Borbldge found that 
the plants can be readily propagated by these fleshy 
1*1.. each one producing a new plant, as In " ' 



the b 



Thes 



cnttlngs were placed by Hnrbidge Id the Uye sphagiium 
ot orchid baskeU. Young plants were potted In 2li-in. 
pots of live sphagnum, using small crocks only. These 
■mall pota may then be plunged In small shallow 
orchid pans to prevent eitremea of moiaCure and hung 
up la the cool end of a CaCtleya house. Burbldge has 
alao grown P. hirtiflora in pans of sphagnum atandlng 
in a saucerof water and treated to the hottest sunshine. 
The fls. are said to last 8 or 9 weeks. 

Pingulcula belongs to the same family with Tltrlc- 
ularla, a group composed largely ot aquatic plants 
which capture minute creatures In little bladders that 
are developed on the thread-like Its. Plnguicnla differs 
Id the more terrestrial habit, the 4-5-parted calyi, 
■preadlDg position of the posterior lip ot the corolla 
and also In the anthers. Pingulcula la one ot the very 
tew dicotyledonous plants with only 1 seed-leaf. The 
Sa. ot Pingulcula are oflon reveraed before and during 

.. Color of tit. yello 



Ifttw, Walt. Unique In the genus by r 
yellow fls. and nearly regular (not S-llpj 
Exceedingly variable in the alie of ail Its parts, and b 



!-llpped) corolla. 



the obtuae toothing of the corolla-lobes. Scapes 5-lS In. 
high: fls. K-13'i in. long and broad; spur curved, abont 
as long as the rest ot the corolla; throat apotted and 
belly lined with red ; palate very prominent and densely 
bearded. Low pine barrens, N. C. to Fla. and La- B.H. 
7203 Imoat ot the lobes 4-cat, the middle cut being 
deeper). B.R. 2:126 <2 upper lobes once-cut, 3 lower 
lobea 4-cnt). 

AA. Color of fit. purple to lilac. 
B. Spur S or 4 timei at long ai tht reit of the rorolla, 

dMldiU, Schlecht. Scapea K-T In. high: fls. deep 
bright violet -purple, attaining 2 In.: lobea all rounded 
except tbe middle one of the lower Up, which Is retusi-. 
Heiico. B.M. G624. Gn. 23, p. 309. 

BB. Spur nbouf di long ai the rtil of Iht corolla. 
C. Fit. '/i~l in. long and broad. 

grandUUia, Lsm. Scapea 3-6 In. long: fla. "blue, 
rarely purplish violet," according to DC. 10-15 llnea 
long. 9 lines broad (3or 4 times longer than in P. vvl- 
Variij! lobea undulate; palate with 1 or 2 white spots; 
spur straight, a trifle shorter than tbe broadly fuDDel- 
ahaped tube. Wealem Eu. G.C. III. 10:373. -Accord- 
ing to Bentham, this la a large-Hd. var. of P. vulsarit, 
with longer spur and broader lobes, which in the west- 
ern part of Eu. passes Into tbe common form. , 

bIrtUlteft, Tenore. Scnpea 3-4 in. high: fla. 8 lines long 
and broad, Ulac or rose (blue according to Tenore, and 
shown as purple In B.M.), nith a white tube; spar 
straight or curved, about as long as the reit of the 
corolla. 8. Eu. B.M. 6785. On. 25, p. 290. -Possibly 
distinguished from P. grandillara by the color ot the 
tnbe, which la white outside and yellow In the throat. 
According to Burbldge there is a var. with pure white fls. '■ 
cc. Fli. Kin. long and broad. 

Tnlgirll. Linn. According to Hooker, this differs from 
P. kirliflora in the bright blue color and the retuoe 
lobes ot the ijorolla. as alio In the lens globose capsule: 
scapea l-S in. high: fls. btulab purple ("hltie." writea 
Hooker), about 6 lines long; spur nearly alralght, about 



2 lines long or as long as the reat of the corolla. Wet 
rocks. Eu., Asia. N. Amer. Gd. S7, p. 335. — Sometimes 
called Labrador Violet. y^^ j^_ 

FIRK. See Dianlhu,; also Camalion. 

FUTK MVLLEm. I^cfinii Coronaria. 

PIVKSOOT. apigilia. 

PnrEBTEB TLOWEB. Awlld Asalea, .4. nuJi/lsra. 

FUlVB(ancIentLatinname). ConUtra. PiNZ. PtHE- 
TKEE. Evergreen resinlterous trees, usually tall, rarely 
abrubby, with ■preadlng branches forming a pyramidal 
or round-topped, in old age otiea very picturesque 
head, and clothed with acioular Iva. in clusters of 2-5, 
rarely aollCary: fls. catkln-Uke, appearing in spring; 
Btaminate yellow or purple, otten conspicuous by their 
abundance; pistillate greenish or purplish, developing 
Into Buhglobose to cylindric, usually brown conea, which 
sometimes attain 18 or more inches in length, ripening 
mostly not before the second or rarely the third year. 
Tbe Fines are among the moit important timber trees 
of the northern hemisphere, and many of them are val- 
uable for tbe decoration of parks and gardens. 

A groat number ot the species are hardy north. 
Among the hardiest are P. Strobut, Ctt^bra, parvitlora, 
Bungeana, Koraieniii, rigida, divaricafa, ThHHbtrgi, 
rttino*a, lulvtttrit and menlana. The Mexican species 
and those trom southern Asia stand only a tew degrees 
of frost. The degree ot hardiness la mentioned with 
the description of each species. 

Young Pines are with few eiceptlona ot more or lesa 
regular, pyramidal habit; but In old age they are often 
very picturesque, especially P. Strobm, radiata, rigida, 
Knea, Oembra, Larieio, parvitlora and others. Of very 
graceful habit, with slender branches anddnwping foli- 
age, are P. txcclta, AyaraAui^e, Jtontnupin, longifolia, 
and Canarietuii, but they are all, except the flrst 
named, very tender. The very large cones ot soma 
species, as A Lambirtiami, AyaeatiuiU, Sabiniana and 
Coulteri,tn aconapleuous ornament. Host apeeiea ar« 
ot vigorous growth when young, but (be 
orelgu species usually grow rather 
lowly and are therefore well suited for 
mailer gardens, especially P. KoTvitn- 



lii, Peuct, BHKftana, parviflora; the American P. 
ariitata and flexilii may also be recommended for this 
purpose. For planting rocky slopes P. diivrirala, 
rigida. yirginiana and some western apecies are valu- 
able; and It dwarf forms are desired P. montana is one 
of the beat, thriving in more shaded positions and as 
undergrowth in open woods better tban any other spe- 
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PINUS 

In their nadve habltati the; uaukllr occupy tbe lesn 
fertilu situMloiiB, ks iSry upluda and land; pl&lns. 
Some, u P. rigida, Cubtntit and Tada, can be grown 
both In dr; and In swamp; KTOund. Pinu* paluttHi Is 
Ter; nnhappll; named, since It almOBt never grows in 
awamps. nnes are much used tor tbe afforeHtatlon of 
barren eandy plains and dry rocky mountain slopes. 
For Bssslile plantliiK P. imigHis, Pinadcr, Baltpentit 
and also P. rigida are valuablu. 

Pines cannot be trangplanlod sncceggfally when old 
on account of tbelr lon^ tap-roots, and only younger 
nnrsery-grown trees should be used for planting. As 
they cannot usuBlly be taken up with a good ball of 
earth, it is well to immerse tbe rootH In a loam puddle 
Immediately after the trees are dug up. Pines are 
propagated by seeds sown in spring either In ]irepared 
beds or frames or in boxes or pans ; the seeds should be 
covered only slightly wiib tine soil, hut the larger ones 
about a quarter ot an Incb, and the young seedlings 

rarer kinds are grafted on their types or allied spedeii. 
nsually by veneer-grafcing on potted stock In the green- 
house Id winter. Cuttings even of the dwarf forms 
do not root readily; the easiest to root are young shootH 
with primary foliage, as they sometimes appear on 
older branches or on the trunk. 

Tbe Pines belong to the most Important timber trees 

America P. paluilrig, SIrobiia and ichinala; in tbe 
western stales P. Lambtrtiana, tnonlicola and pon- 
dtroia; In Europe P. tylveilrit and Laricio; In eastern 
AaiaP.r*«B6f>vJ and tfr!n»inorn,and In the Himalayss 
P. txcelta. From the resinous secretions of many 
species, chleily P. paluslrii, Cubemii, Pitiaiter, Bal- 
ipinti» and longilelia, turpentine, tar and pitch are 
obMlned. An essential oU used medicinally is distilled 
from the Ivs. and young shoots of seveml species. 
Edible seeds are produced by some species. In America 
bj P.eduli» maicembroidei! In Europe by P. Pinea and 
Ctnbra, la E. India by P. Otrardiana. Hats sltnllar 
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and usually 2 or more resin-duots, being either pe- 
rlphenl, I. e., sitaated beneath the epidermis; or piir- 
eDcbymaloDS, I. e., enclosed by tbe tissue of the leaf; 
or Internal, I. e.^ near the Bbro-vasenlar bundles; 
streDgthenlng cells, i. e., cells with thickened walls, are 



palutlrit and Plue wool for stuffing mattresses Is i 
from Ivs. ot European and American species. 

About 79 species are known, distribnted through the 
northern hemlsphera from the arctic circle to Mexico 
and the West IndlCK, N. Africa and the Malayan Archi- 
pelago; in the tropica! and subtropical regions they are 

shrubs ; winter-buds covered with imbricate scales ; Ivs. 
of 2 kinds; the primary Ivs. are splrslly arranged and 
as they appear on young seedling plants and occasion- 
ally on shoots from the old wood, are green and 
subulate, but commonly they ate reduced to small 
scarlous bracts bearing in their aiils the aclcular, semi- 
terete or trlabgular secondary Ivs. borne on an unde- 
veloped brancblet in clusters from 2-5, rarely reduced 
to 1, surrounded at ihe base by sheaths of B-12 bud- 



18 U. Plnus Btrobui. 

L*at with a sine!* Abnj-Toscalarbnndle <a}, otBallT 
two peripherai resln-ducts lb); streagthenlnA cells (e) 
Dulrbenosth tHe epidermis: stomata {4) onboo the 



mostly present beneath the epidermis and often sur- 
round the resin-ducts, sometimes also along the Sbro- 
vascular bundles. (See Figs. 1815-1818). Thenumberof 
tbe fibro-vasoular bundles and tbe position of the resin- 
ducts can be readily seen with a common magnifying 
glass in thin cross -sections made with a sharp raior 
ifrom the middle ot the leaf and placed on a glass-plate. 
In the following enumeration tlie species are grouped 
according to Hayr's elasslflcatlon, with a few slight 
changes; bis names ot bis sections, however, are 
omitted, since they are mostly not welt chosen, and tbe 
seetioDsJ and aubsectlonal names ot Engelmann anb- 
stltuted as far as bis groups could be brought In accord' 
ancewiththoaeof Mayr. To facilitate the determination 
of the cultivated species a key Is given to determine 

Slants without cones. Oood illustrations are found in 
argent, Silva of N. America, vol. II ; Lambert, Descrip- 
tion of the genus Plnus; Lawson, Ploetum Biitannlcom; 
Forbes, Plnetum Wohnmense; Antolne, Die Conlferen. 
For the horticultural vars. see Belssner, Nadelholi- 



yellow. 



IB 2-cell 



. witb 






>t the apei (Fig. ISl.'l); pistillate lateral 
, grwinish or purplish, consisting of 
numerous spirally arranged scales each In tbe axil 
of a small bract and bearing 2 ovnles Inside near the 
base (Pig. 1H14|: cone subgloboxe to eyllndrlc. with 
woolly scales closely apprcssed before maturity and 
tightly enclosing the seeds, which are usually furnished 
with a long thin wing, but in some species ore wing- 
loss or short-winged; tbe apex of the scales is usually 
more or less thickened and the exposed part, wbleh Is 
nsually rhombic In outline and termed apophysis. Is 
often protracted into prominent bosses or knolis; tbe 
apophysis Is termlnnled by the nmtHi, usually ditTering 
In color and ending mostly In a spine or prickle. In P. 
Strobui and the allied species the apophysis Is flat and , 
thin, and bears the spineless umbo at the upper end, 
while in most other Pines the apciphyxis is thickened 
and trousversally keeled and bears tbe umbo in the 
middle. These differences belong to (he munt Impor. 
tan t characters In the grouping of the species: other val- 
nabie characters are furnished by the structure of the 
Ivs., which contain either 1 or 2 flbro-vaacular bundles 



>(ft);.trengtheniDi 



i.vascular bundles ; stomi 



mentioned E, A. Carriire'a Tralt^ Oeneral des 

Coniffires, 2d edition, 1867; Heinrich Mayr's Die 
Woldungen von Nordamerlka, 1890; Englerand Prantl's 
Die NatUrlicben Pflan sen fsml lien II Tril, 1. Ableilung. 
pages 70-7* (Lelferung .1 and 4); O. Engelmann's Re- 
vision ot the Genus Pinus. in TranHsctions of the 
Academy of Science of St. I.«uls published In 1880; 
Uaxwell T. Masters In Journal of the LInnean Society, 
volumes 22 (1886) and 27 (1883); Conifer Conference in 
Journal Royal Horticultural Society, volume H 11892). 
For B fuller aeeount ot the relative value ot species ot 
Pinus and their culture, see Pint. 
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k. yumber «f i 
lionallySort, 
S.Shiatk* dfciduOHii fibro- 
vaicular bundlt 1. 
c. Sdgtt of iv». ttrrnlatr. 
D. Ltngth ot lr». l^S in. 
B. SranehMi glabrout or 

r. Tht Ivt. 6-8 in. lonf: 

brancMfli glaveout. 1. «IO*tM 

n>. Tht ivt. ss in. loHjr-- 
branchlett not 

a. Tree a Tflhtr dente 

pyramid S. FmM 

oo. Tree «» open pyra- 



UlS. PtoiH ecbluu. 

Leaf with im flbn-Tuanlar boadlei (al aiki] Hmitl 

puvDctaTDuloos mln-ducti (A); only one Uyir at 

■trencUieiiing nlli (el benenth tbe epidsnoli; itonut* 

a. Bark tt Ivt. teitk 

fine irhiU linei. . . S 

SO. Back of Irt. uih- 

ally not tinrd. 

H. Color of Ivi. bin. 

itk or dark 

brighl grrtn 9 

DD. LtHflh ot let. %-lii in.: 
iBi. utuallji licitted, 
forming bmth  tikt 
luftt al tht end of tht 

branektett S. pirrUkiTk 

CO. Sdget of Ivt. tntirt. 

D.Lvt.m-3 in. lone ?• DulUs 

DO. hvt.l-lVi in. long 15. Bmlloarlmu 

aa. Sheatkt ptrtitttnt ! Itbro- 
vateular bundlet X: Ivt. 

S-ltin. long, rigid 16. TomyUM 

AA. dumber of Ivt. S,or 4 or I, only 
oeeaiionalty t or S. 
B. Utually tolitary, tomelitnet 

in ft 14. monopliylU 

BB. I'lually 4. tomtlimei a or 5.,l2.tanj»aA 
BBB. Utually 3, otcationalty t. 
C. Fibre 'vattHlar bundle I: 
thralkt dcciduout. 
D. Marginoflvt.tHlirt; ht. 

%-lii in. long 13. •datll 

DD. Margin of Ivi. lerruUite: 

Iv:t-4in. long 11 

cc. FtbTB-vatruiar bundle! t: 

tktalkt periitlenl. 

a. Branckletsglaucoui: In. 

blailh or grayltk green. 

{ See alao Vn. Zl. j 

E. Habit of lr>. tiender, 

drooping 17 

n. Babit of Im. tiraigkl, 

T. Bud! vtry rriinoul; 
Ivt. 6-It in. long, 
dark blnith grefn...W. Oaaltiri 
TW.Bndt not or lilttt 
ntinoKt: lrt.S~8in. 
long, pale bluith 

green 19. JaOi^ 

DD. BmnchMi not gjaucont: 
Ivt. dark setlou- or 
brighl green. 
B. Habit of Ivt. tltndtr, 
drooping. 

nal 23. pilnitrii 

FF. Retin - ducts paren- 

brown .' 2. 

rrr. Betin-dnett periph- 
eral: btidt bright 

chetlnut-brorn 25. l<n«iiriU 

KB. Habit of Ivt. ttiff. 
r. £,engtk of Ivt. ^-llin. 
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o. Buds cplindric, 
with tpreading 
scales little or not 
resinoiis: Ivs.S-lH 
in, long, dark 
green, in g^s and 

S's 22. Cubemis 

QQ. Buds ohUmg-ovate, 
resinous: Ivs, 6-9 
in, long, light or 
slightly bluish 

green 21. Tflsda 

GOO. Buds ovate, acumi- 
nate , resinous: Ivs , 
5-11 in. long, dark 
yelUncish green,,. 20, ponderoM 
FT. Length of Ivs, 3-7 in. 
(See also No. 29.) 
G. Character of Ivs, 
slender. 
H. Foliage pale yel- 
lowish or bluish 
green: bttds ob- 
long - ovate , 
dark brown ... .26. tabereolmta 
HH. Foli<tge bright 
green: buds 
ovate , bright 
chestnut-brown. 27, x»diata 
GG. Character of Ivs , 
stout. 
H. Form of buds 
thick, ovate, 
acute or acumi- 
nate 20. pondexon, 

yar.Mopatomm 
RH. Form of buds ob- 
long-ovate 28. ri^da 

AAA. Number of Ivs, t, 

B. Branchlets glaucous. 

c. Buds very resinous 30. Virginiaiia 

CO. Buds not or little resinous. 
D. Hue of Ivs, dark bluish 

green 29. eehinata 

DD. Mue of Ivs. bright green,.^. demUUm 
BB. Branchlets not glaucous, 
c. Length of Ivs. IS^ in, 
D, Branchlets brown or 
orange: resin-ducts 
parenchymatous, 
B. Character of Ivs. slen- 
der: branchlets brown,32, olania 
n. Character of Ivs. stout, 
twisted: branchlets 
orange or orange- 
brown. 
F. Lvs, ISy^ in. long. 

G. Resin-ducts 1 or 2.:^. oontorta 
OG. Resin-ducts 2-6 . . . M, jranffent 
FF. Lvs. M-l in. long ...31. divuloata 
DD. Branchlets dull greenish 
yellow or greenish 
brown: resin-ducts pe- 
ripheral, 
E. Character of lvs, slen- 
der: buds not resin- 
ous 41 Halepenils 

BB. Character of lvs. stout: 
buds coated with resin . 

w. Generally a tree 44. lylTettril 

FF. Oenerally a shrub.,. ^. montaaa 
cc. Length of lvs. S-9 in. 

D. Color of buds whitish or 

grayish white 38. Thimbergi 

1>D. Color of buds brown. (See 

alRO No. 41.) 

B. Scales of the oblong 

buds with re flexed 

tipSt chestnut -brown . 

F. Habit of lvs, very 

slender and thin...\2. Matsoniaaa 
FF. Habit of lvs. stiff and 
rigid. 



o. Buds resinous 35. miiricata 

GG. Buds not resinous . 
u. Resin-duets par- 
enchymatous ... 37. Finastor 
HH. Resin -ducts pe- 
ripheral 39. Pinea 

Scales of the thick 
ovate-acuminate buds 
with the tips not re- 
flexed, light brown, 
resinous. 
T. Foliage lustrous , 
resin-ducts periph- 

eral 38. rerinoM 

FF. Foliage dull : resin- 
ducts parenchyma- 
tous 36. Lazieio 



ExY Based on Conbs and Sbxds. 

A. Cone-scales thin at the apex, 
with a marginal obtuse umbo: 
number of lvs. 5: sheaths de- 
ciduous: fibrO'Vascular 
bundle 1: wood soft and light.. 
Strobus. 
B. Wings longer than seed: cones 
long and slender: resin- 
ducts of lvs. peripheral. 
Hustrobi. 
c. Scales with broad, rounded 
apex. 
D. Lvs. slender: branchlets 

usually glabrous 1. 

2. 
3. 
DD. Lvs. stout : branchlets 
puberulous or pubescent. 4. 

5. 
cc. Scales with elongated and 
tapering, at last recurved 

apex 

BB. Wings shorter than seeds or 

wanting: cones more or less 

ovate, with thickened scales. 

Cemttrce, 

c. Margin of lvs. entire: 

branchlets glabrous, light 

brown 7. flMdllg 

cc. Margin of lvs. serrulate: 
branchlets pubescent. 
D. Seeds witU narrow wing: 

resin-duets peripheral, , 8. pairiflora 
DD. Seeds wingless: res in- 
ducts parenchymatous,. 



ezoelia 

Feaoe 

Btrobm 

montioola 
Lamberttana 



6. AyaeahBito 



9. 
10. 



Koraleniii 
Oemlnra 



Cone-scales more or less thick- 
ened at the apex, with the often 
spiny umbo in the middle of the 
transversely ridged apophy- 
sis. Pinaster. 
B. Sheaths caducotis or curling 
back and tardily deciduous: 
fibro ' vascular bundle 1 : 
resin-ducts peripheral, 
C. Seeds short-wmged : num^ 
ber of lvs, 1-4, only occa- 
sionally 6, 
D. Margin of lvs. serrulate, 
8; sheaths caducous. 

Oerardxance 11. 

DD. Margin of lvs. entire ; 
sheaths curling back and 
falling offend of the first 
year, Cembroides, 
E. Number of lvs, S-5. ... 12. 
EE. Number of lvs, IS. ... 13. 

M. 
CC. Seeds with long wing: num- 
ber of lvs, 6: margin entire, 

. Balfourianm 15. BaUouUiift 

BE. Sheaths persistent: fibro-vas- 
cular bundles 2: margin of 
lvs, serrulate. 



Bnngeana 



Parryaaa 

edBlii 

monoiihylla 



clfumlitr of h-s. 5; rtiin- 

Piiudoitrobi IC. Tmvjmuk 

CO yumbtr ol Ivi. S, oetation- 
aUy 4-S: retinductt uav- 

V.BranthUtt glawtovi: 
color of /rj. bluith or 
gra^Ult grtm. 
B. Lrt. tlendtr, drooping. IT. SablnUiU 
BI. Lvt.ltouifi-tSin.long: 

tttdi lona-winotd 18. Cooltwl 

1». J«Itn;i 

DD. Branehltti nolglaucoui: 

color of in. dark ntl- 

lowiik or bright grrm. 

I. Length of Ivi. 5~1« i*..- 

h-t.ttout 20. 

ei. 

32. 
n. Ltngli of IvM. 8-li in.: 

lri.ttendtr,drooping.23. nil 
24. Cu 



U. Ltnglh of let. 3-7 in.: 

ti'(. itout. (See bIso 

No. 20 Tar.) 

r. Comt Ftry obliqHf, 

3%-6in.tong: length 



in. long : length of 



■■. Bmnchleti not gla 



at prirkly..3\. dlTUteaU 



, Winttr-bud> gray- 
itkKhiteOT/iilcrry 
Kkitt. odlono, tiot 
retino«,,onlylip, 
 oltei 



PINU8 

grreen, 6-8 In. long: eone« cylindrie on 1-2 in long 
■talks, &-I0 In. loufc: seed brown, 4 linea loag. Hinial. 
Gn. 31, p. 195. A.a. 19;U9.-H»ndBorae tree, of gome- 
what looBB habit, with giacefnl pendnlous tolUge, liardj 
u tar north as Maas. in sheltered po- 
altlODS. Var. *«bila«, Bailly, baa the 
Its. with a whitlBh lone near the tip. 
2. Fsftoa, Griseb. (P. (ie«io, Tar, 
PeiUe, Griseb.}. Attains 60 ft., 
with ascending abort branches form- 



ing a 



w dense pyramid : bra 



■talked, ejlindric, 
with oboTate scales: seed 4 lines 
long. 8. E. Eu.-An oraamental 
hardy Pine of dense, regular habit . 

and denser pyratiild than No. 3. 

3. Strtbni, I.inn. Wnmc Pike. 
Ftgs. 1815. 1819. 18^. Attains lOt). 
occasionally 15U ft., with horiiontal 
branches in regular whorls formlnir 

age the head is usually broad and 
open and often very picturesqne. 
Branchlets greenish or light grecn- 
iah brown, glabrous or slightly 



1SI9. Pini 



KH.} 



iuate: Its. soft, bluish green, 2-4 in. 
long for 3K-5) : cones on stalks W-1 Iti. long, cylindrie, 
slender, often curved, 2-4 In. long, with oblong-oboTaU 
scales : seed red-brown, mottledwllh blsck, 3 line^ long. 

Newfoundland to Maoiloba.t " ~ 

8.8.11:538,539. A.Q.12:645; 

Taluable ornamental hardy Pine of rapid growth, 
metrical when young, picturesque in old sge: no trei 
better adapted to break Qp the monotonous sky-lfnt 
plantations in northern parks. There are a nnmlwr oi 
garden forms occasionally cultivated. Var. Alba, Loud. 
Itbt. nlrrn, Carr.|. Liow form ot irregular bsbit, with 
r white foliage. Var. brsTifAlla, Loud. 



nf 



(Tar 

Beis»n. (va 



lAna, knlgbt. Vt.T~ pygmlta, Horl 

Dond bii8h,wlth Bho 



PS" 



nid&iii, Hor 
midal 



. Var. 



\, Arb. Kew. Dwarf, procumbent fomi, diffusa 
ana trailing on the ground. Var. nmbrMOlltera, Knigiit. 
Dwarf, flat- tnpped bush, with short Ivs. R.H. 1869, p. 
38. There are also forms with variegated and with yel- 
low foliage. 

4. inontloolft, Don. Mocntiin Wbttb Pm. Tree, to 
100 or occasionally 150 ft., with slender, spreading, 
somewhat pendulous branches forming a narrow open 



^igkt brotcH 38. Thnnbeisl 

jn>. Re»in-dttft> prripheTHl! 
tonri tiiually appearing 
at Iht ahorlt. Sylvei- 
lre>. 
E. Ltngtk of (M. gt^S in. 
r. Setdi ih'irl-ieingrd, 

'A in. long 39. PluM 

FT. Setdt long-vinged. 
O. Branrhlil* not 

glatiroHt 40. rednoia 

41. Halspenili 

42. Xaaaonlana 
ao. Branrhlels glaa- 

coH» 43. dsniilloTa 

KTi. Length of iBi.H-sminM. syivestrlB 
45. montanai 
I. STRODf3. oat 

1. Etittrobi. 
1. axetUa, Wall. (P. Acpaf/niis, Chambr.). Attains pyramid: btanchli 
150 ft., with spr^dlag and BiighUy uceadliig branches brown : winter -In 
forming a broad open pyramid : branchlets greenish, green and glauoou 
glabrous, glaucous: winter-buds cyllndrlc - obovate, uous or no lines c 
acute: Irn. slender, flaccid, drooping, grayish or bluish 



la Stiobus (X M). 

iberulouH, ycllowi 



1 or reddish 

___ _ ...., . . _. stiff, bluish 

rreen and glaucous, IK-4 in. long, with few ine^nspic- 
lous or no lines on the back: cones short- pedune led, 
ylindric, slender, slightly curTcd, 5-11 in. long, yellow- 



FINUS 

Uh brown ; sealas poinMd by the illghtlf thickened 
umbo; seed red-brown, mottled with black, iii In. lone. 
Brit. Col. to Idaho ud Callt. B.S. 11:610. 541. O.P. 
9;n.7. B.H. 1869, p. i3fHta P. GTOMlitn) . -»im\\a.T to 
P. Slrobut, but (ormlnK b aomewhst nuToirer, raore 
■lender pynmlit: faurdy ui far north as Mass. 
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iDslly t( 



with Bl 



orizo 



ISU. Ploin nexUte (X H). 

5. LunbwtUn*, Dongl'. Scoab Pim. Flg.lSSS. Tree, 

to 200 or 220 It., with spreading lomewbat penduloaa 
branches formlog a narrow open pyramid ; old trees 
usually with flat-topped wide -spreading open hesd: 
brancblets brown, pubescent: winler-bnds oblong-obo- 
Tate, aplculate; Ivs. stout, sharply pointed, dark bluish 

back: cones on peduncles 2-3 >1 -in. long, cylltidric, often 



«Mex. 8.8.11:542,043. Un. 31. p. 152. 153. O.C 
II. 23:11) III. l:769.-One of the tallent trees of the 
I*ael9c coast: hi the eastern stat«n It Is hardy as far 
north as Mass.. but grows only slowly; baa handsome 
dark foliage. 

C. AyHKhUt*. Ebrenb. (P. Buonapirtea, Rceil. P. 
DoHpedrii, Oml P. Loudonidna.QorA.t. Tree, to 100 
ft., with spreading, slender branches: branchlets yel- 
lowish brown, flnely pubescent: Its. slender and some' 
what pendulous, bluish green, 4-6 in. long: cones short- 
Hlalked, cyllndrlc conical, gradually narrowed toward the 
apex, often slightly curved, brownish yellow, 9-15 in. 
long: seeds about '.i In. long, gray-brown, mottled dark 
brown. North Mex. Q,C. II. 18:48.1: III, 20:751,753. 
(In. 2.1. pp. 192, 193. — Handsome trt>e, Homewhac resem- 
blinglhe White Pine, but foliage more slender, especially 
ornamental with its targe cones. Not hardy nonh. 
2. Cembrtp. 

T. tUllIil, James. Ltmiier Pini. Fig. tS2l. Tree, to 



. Sleb. £ Zuco. Tree, to 80 ft., ot dense, 
pyramidal habit, with slender, horizontal branches: 
branchlets light greaDlsh brown, pnberulous: Ivs. 
crowded, rather stiff, usually twisted, forming brash- 
like tufts at the end of the branchlets, bltiish green, 
H-m In. long: cones ovate or oblong -ovate, almost 
sessile, reddish brown. 2-3 In, long: eeeds dark brown, 
hardly H in. long. Japan, 8.Z.2:116,— Hardy and very 
ornamental Fine, beuing numerous decorative cones 
when older. Cultivated plants are often grafted and as- 
sume a more Irregular habit. In Japan it la often culti- 
vated in pots and dwarfed. A.U, 11:212. 

9. Koraltarit.Sieb. £Zueo. (P.JfandfAiirica.Bupr.). 
Pyramidal tree, W 100 ft.: branchlets with yellowish 

nate, dark cheatnut- brown; Its, straight, dark green 
and glossy on tbe back, bluish white on the inner aides, 
2>4-4 in. long: cones almost aeasile, oonlo-ovate. yellow- 
tab brown, 4-6 In. long; scales rhomblc-obo vale, with re- 
curved obtuse apei : seed overs in. long, brown, sharply 
edged, Japan, Cores. S.Z. 2:116. Ong. 6:l.~Incultiv»- 
tion of alow growth, forming a rather dense, broad pyra- 
mid, with handsome foliage. One of Ibe best hardy Pinea 
(or smaller gardens. 

10. Clmbra, Linn. Swias 8tone Pink. Tree, to TO 
or occasionally 120 ft., with spreading nsuaiiy abort 
branches forming a narrow, dense pyramid, in old age 
often with very picturesque broad, open, round-topped 
head: brancblets coated with dense yellowish brown 
tomentum: winter-buds globose-ovate, long acuminate; 
Ivs. straight, dark green on back, bluish white Inside, 
2-3){ in, long: cones short -pedunc led, ovate, obtuse, 
light brown, 2K-3H in. long; scales broadly ovate, 
rounded at apex, apophysis much broader than high: 
seed S In. long. H. European, Alps to N. Russia and N, 
Asia. Q.C. U. 17:80, 81) III, 21:168. Gn. 18. p. 368; 
28, p, 1T5, 162. Gl. 4S, p. 205.-Handsome hardy Pins 
of slow growth and sj^metrical habit when young. 
Var. UbinBa, Loud., has sborter Ivs. and longer cones, 
and ia ot narrower habit and more vigorous growth. 
Var. ptUnlU, Pall. See P. pumila In suppl. list. 

11. PlNABTBH. 



Laci Bare Pini. Whitk Bamk 
Tree, to 80 or 100 ft., with long and slendei 
branohes: bark Baky, light gray: young branches gray- 



forming a narrow open pyramid, in old age with low, 
broad, round-topped head: winter-buds broadly orate, 
s lender- pointed : Ivs. rigid, acute, dark green, l>i-3 In. 
long: cones ovate to cyltndrie-ovate, light brown. 3-6, 
rarely 10 In. long; scales rounded at the apex, tipped 
with an obtuse, dark umbo, the lower ones elongated 
and rcfleied: seeds dark brown, mollled with black. 
M.-H In- long, with narrow wing. Alberta to Calif, and 
New Mex. 8.8. 11:546,517. tl.F, 10:165.-Hardy line 

of alow growth; seems to be beat adapted for o 

tal planting on rock; slopes. 



1813. Pinua cdulls fX %). 

ih brown, 2-3 in. long; apophysis much broader than 
igb, ridged, with a triangular pololed and recurved 
mbo; seed dark brown, with narrow wing, H-K In. 
mg. N. China. O.C. II. 18:9.-Hardy slow-growing 
ree of bnshy habit in cultivation and with rather tparsa 
igbt green foliage. 
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4. Vtmbroidtt. 

12. Ttnjtai,,Bngeha. (P.qiiadrifdlia, 
Sodw.t. NdtPink. Finkon. Tree, to 40 
ft., with Btout, spreading branchei, form- 
ing *■ regular pyramid but unuftlly rouDd- 
topped and Irregular in aid age: brauch- 
leta pubenilouB, light KravlBh brown: 
Iva. 3-5. uiaalljr 4, rigid, iucurred, pale (i 
glaucous green, IK-i'A in. long: tone '^ 
Bubgloboie, IH-2 in. broiid, chestnut- 
brown, lustrous ; apophysis thick, pyca- 
midal, conspicuously keeled; umbo with 
minute recurved prickle; seed ahonl H 

in. long. Calif. S.S. ll:M9.-Xot hardy 

13. Unlli, EngeliD. Nl-t Pink. Fig. 
1823. Small tree, 10-20 or occasionally to 40 
ft., with boriiont«l bnocbes, bushy when 
yonog, with low, ronad-lopped head in old 
age: branchlets iight yellowish brown, pU' 
berulous at flrsi: Ivs. 2-3, rigid, dark green, 
*4-\% in. long: cones almost sessile, broadly 
OTate, greenish yellow, lustrous, about IS 
Id. long ; apophysis pyramidal, strongly 
keeled; umbo with minute recurved tip: 
seed H In, long, with narrow wing remain- 
ing attached to the scale. Colo, to North 
Hex. and Tei. S.S. 11:652. -Hardy as far 
north as Mass., forming a slow-growing 
and compact bush. The seeds are an im- 
portant article of food among the Indians. 

U. monophflU, Torr. ft Frem. {P. Frr- 
moHlidna. Endl.). Tree, 15-20, occasionally 
to 50 ft., similar to the preceding: branrli- 
Ists light orange, glabrous: Ivs. usually 
solitary, sometimes S, terete, rigid, npin- 
escent, glaucous green, ^-IS in. long; 
cones broadly ovate, light brown, 1^-2 
In. long; apophysis depressed -pyramidal, 
ridged, the flattened umbo with a minute 
Incurved tip: seed K in. long. Calif, to 
Colo, and Aris. S.S. 11: s.nl. G.C. II. 20: 
44; 26;]3T--Of slow growth, hardy as far 
north as Haas. The solitary leaf has been 
believed to consist of two connate ones, but 
this is certainly not the case, as the one 
flbro-vascular bundle plainly shows. 
5. Balfouriana, 

15. BftUonrUna, Jeffrey. FoxTA[L PINK. 
Tree, to 40. oceanionally 90 ft,, narrow pyr- 
amidal when young, irregular and open in 
old ago: branchlets dark Iwown, pubenilous 
at Brut: Ivs. crowded, incurved and pressed 
ranches, rigid, acute, dark 



green 



e back, white inside. 



. „. remaining for 10 0. 
branches ; cones oenduli 
darkpurpiiab' 
sis flattened, t 



1-IH ii 



n the 



in,3!^-51n.long; apophy- 
ionoave oblong umbo with 
minute Incnrved prickle: seed H In. long, 
Calif. S.S.ll:S.^3.-Nathardy north. Tar. 
ullttU, Engelm. (P. oriddto, Engelm.)- 
Bushy tree, occasionally to 50 ft., sometimes 
a semi • prostrate shrub: branchlets of 
lighter color and almost glabrous : Ivs. with 
less conspicuous white linea inside; conen 
Cylindric-ovate, 3-il?< in. long; apophysis 
-•- — --' imbo with a slender incurved 
3. long. Calif, to ('tab and Ariz. 
G-C. III. 20:719.-Hardy an 
uifivatiou usually 
of distinct 
babiC; Ivs. often sprinkled with resinous 

6. Pteudoilrobi. 



branches: hmnchlets greenish or parplis 
bloomy, glabrous: Ivs. rigid, dark green, : 
13 In. long: cones broadly ovate, *-6 i 



elevated ; 

spine to (f it 

" " 11:55*. 




PINUS 

long, chocolate -brown ; 



pophys 



I loi 



rown ; apoph 

with short spiny tip: seeds }i in- long. 
short-winged. H. Calif. S.S. II :557, &5g. 
— Barely euit,; not hardy north. 
7. Tada. 
IT. Babiniina, Dougl. DinnsB Pink. 
BdiJ. Pine. Tree, to 50 or occanionallr 
go ft., usually divided into several "terns. 
with short crooked branches, the lower 
ones pendent, the upper ones ascending, 
forming a round-topped head: Ivs. slen- 
der, flexible, pale bluish green, 8-12 in. 
long: cones pendent on about 2-in. Ions' 
stalks, oblong-ovate, light red-browu, 
6-10 In. long; apophysis pyrsniidal, 
abaiply keeled, flattened at the straight or 
Incurved apei, the lower scales with much 
recurs-ed apei; seeds H in, long, short- 
winged. Calif. 8.S.1I:569. O.C.llI.4:43; 
5:45. F.S.fl:9G4.-Nothardynorth. Distinct 
Pine of loose hahlt and with sparse pale 
foliage. The seeds are edible. 

18. CdDlt«Ti,Don</>.n-icr«cdrpa,Llndl.). 
Pitch Pink. Fig. 182.^. Tree, to 80 ft., with 
stout branches, pendulous below and as- 
cending above, forming a loose pyramidal 
head : winter-buds oblong-ovate, reslDons: 
Ivs. stout, acuminate, dark bluish green, 
6-12 in. long; cones shon-slalked, pendent, 
cylindric-ovate, yellowish brown, »-I4 In. 
long; apophysis elongated -pyramidal, nar- 
rowed Into the compressed spiny-tipped 
straight or incurved umbo: seed H lu. lung. 
Calif. S.S. 11:571, 672. Q.C. II. 23:409, 
413; III. 4:765.-Not hardy north. iJld 
trees sre often very picturesque and the 
large cones are eonaplcuous and ornamental. 

19. Jillnyl, Murray (P. pa»drr6to, var. 
Jeftrryi, Vasey). Jeffhxv'h Pinr. Tree, 
to 120 or occasionally to 180 ft., with short 
spreading or often pendulous branches, the 
uppermost ascending, forming an open pyr- 
amidal and sometimes narrow spire -like 
head : young branches fragrant when 
broken : winter-buds oblong-ovate, not res- 



pare I 



6-8 in. long: cones conic-ovate, light brown, 
6-12 in. long; apophysis depressed, heeled; 
umbo elongated Into a slender recurved 
spine; seed about K in. long. Ore. to Calif. 
S.S. 11:502. 563. O. C. II, 22:813: III- 
S:361, 369. G.F. 5:185.- Distinct and orna- 
mental Pine of symmetrical habit when 
young, hardy as tar north as Mass. Among 



with stout spreading snd often pendulous 

forming a narrow, eplre-like head: branch- 
lets reddish brown, frsgrant when broken: 
winter-buds oblong-ovate or ovate, resinoux: 
Ivs, acute, dark green, 5-11 in- long: cones 
almost sessile, often In clusters, ovate-ob- 
long, light reddish or yellowish brewn and 
luHirons. 3-C in, long; apophysis depressed- 
pyramidal or flattt-ni'd. with a broadly Irl- 
angular umbo terminated by a stout, usu- 
ally recurved prickle ; lower scales with 
more elongale<1 apex : seed % in. long. 



. Col. ( 



) Neb. I 



G.F. 8:395. G.C. III. 8: 
.■"mT. 561. 569.-One of the tallest and most 
Important Pines of the western stales. 
Rnrdy aa far north as New York, and in 
sheltered positions to Mass, Var. ptndula, 
H.W. Sarg,, has drooping branches. Var. 
 eopnlOrnm, Engelm. (P. icipurh-nn, 
L«mm.}, Is a geographical var., smaller in 
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«vary part: natiftlly t 



hardier than tbe tfpe. 



75 tt. bl»h: Ivi, 5-T to. Iddk. 
I smaller, orate. S. Dakota to N. 
-■ ".C. II. S:TST.-Somewh*t 



UM. Plniu riilda C 



broim, sometimes sllgbtlf bloomy: wlnter-budn obloDg 
reainous : Itb. slender but stiff, acuta, bright gieea, 6-9 
in. long: cones sessile, spreatUng, conlc-obtoag, liitbt 
reddish brown, 3-5 In. lone; apophysis flattened or de- 
pressed -pyramidal; nmbo small, with short, triangalar, 
recurred spine, lower scales not elannted: seed H in. 
long. Del. to Fla. and Tei. S.S. ]l:5TT,57S.-Not hardy 
north and rarely cult, for ornament. 

22. CnbtBcU, Griseb. IP. fulrropkSUa, Sudw. P. 
Sllidltii, Engelm,). Slash Pins, Swaup Pihi. 
Tree, (o 100 or 120 ft., with boriiontally spreading 
brancbes forming a round-topped broad and compact 
head: branchlets orange-brown; winter-buds cytlndiie, 
light brown ; tvs. dark green and lustrons, acute, In 3'a 
and l!'s, 8-12 in. long, with Internal resln-ducts: cones 
■bort-ped uncled, eonle-oblong, dark brown and glossy, 
3^!^ In. long; apophysis flattened, keeled; nmlw small, 
with minute reenrved prleklea: seed H-H in. long. Qa. 
to Fls., near tbe coast. 8.8. 11:591, 593.-Band>ODi« 
Pine, with compact broad bead, hardy only sonth. 

Z3. pUAltli*, Mill. (F. auitrAHi, Hlchi.). LoHO- 
UAFED Parm. Soutbikk Pine. Fig. 1823. Tree, to 100 
or 120 ft. vitb ascending branches forming an ob- 
long open head: bnmohlets orange-brown; winter.bnds 
whitish, oblong: Ivs. crvwded, forming tufts at the end 
of branchlets. dark green, S-I8 In. long, with internal 

6-10 in. long; apophvsis flattened; unit>o dark brown, 
with triangular, refleied short aplnea : seed almost H in. 
long. Va.andFla., toUias.aiong thecoast. 5.8.11:586, 
690. Q.F.10:115.-Very important timber tree, but rarely 

Iilanted for ornament; hardy only south Branches ai« 
mported In great quantities into the northern cities In 
midwinter and used for decoratlona on account of their 
large, handsome foliage. 

2i. Canailtnilt, C, Sm. Tree, to 80 ft,, with slendei 
branches forming a broad, round-topped head: branch - 
lets yellowlah: Ira. slender, spreading and pendulous, 
light green and lastroua, 9-12 In. long, with parenchy- 
matous reain-ducta: cones cyllnUric-ovate, 4-8 In. long; 
apophysis low-pyramidal. Irregularly 4'aided, light 
brown and glossy, with obtuse umbo: seed ^ in, long. 
Canary lal. G.C. III. 3:721, -Handsome Pine, cult. In 
Calif, and In colder regions, sometimea In the green- 

25. lonsUUU, Lamb. (P. ESrhurgtii. Sarg.). Tree, 
to lOOft. or more, with round-topped symmetrical hpad: 
bnuchlets Ught yellow brown: winter-buds oblong, light 



chestnut-brown, not resinous: Its. slender, pendnlons. 
light green, 8-12 In. long, with peripheral realn-dncts: 
cones short-stalked, conic-ovate, 4-7 In. long; apophysis 
elongated  pyramidal, compressed, more Or lesa re- 
curred; umbo obtuse: seed %-l in, long. HImal.— Im- 
portant forest tree in its native country. Not hardy 
north, but onlt. in Calif. Very decorative as a young 
plant, with its long drooping light green foliage. 

26. tnberOTiUU, Gord. [P. altenuAta, Lemm.), KnOb- 
OOHI Pine. Tree, usually 20, occasionally to 100 ft., 
witb slender horiaontal bmnches ascending at the ends, 
forming a broad pyramid, with open, round -topped 
head in old age: bark tbin, scaly: young branches 
slender, dark orange-brown: winter-buds oblong-ovate, 
dark brown; tva. slender, acuminate, pale yellowish or 
bluish green, 3-7, usually 4-5 In. long: cones short- 
stalked, usually In clusters, elongated-conical, 3H-6 In. 
long, upper acales with pyramidal apex; nmbo promi- 
nent, sharply pointed and recurved, lower scales with 
depressed apei and amall prickly umbo: seed K in. 
long. Ore, to Calif. 8,8.11:676,676. G.C. II. 24:784, 
785. F.S. 5, p, 517o.-Of little ornamental value and not 
hardy north. Usually a bushy tree with sparse dull 
foliage, 

27. radUta, Gord. (P. inifgnit, Dongl. P. Monttrey 
«twi>, Hort.). Monte BET Pine. Fig. 1823. Tree, to 80 
or JDO ft., with atout, spreading branches forming an 
Irregnlar open, round-topped head: bark thick, fur- 
rowed: brsncbleta brown: buda ovate, bright cbeatnut- 
brown: Ivs. acute, bright green, 4-4 in. long: conea 
short- stalked, conic-ovate, upper scales with elevated, 
rounded, almost hemispherical and obscurely keeled 
apei; umbo small, with minute straight or recurved 
prickle, lower scales with almost flstlened apex: seed 
black, H In. long. 8. Calif. S.S. I1:5T3, 574. F.S. 6, 

644, G.C. 111. 9:336, 341. Gn, 36, p. 47; 49, p. 312.- 
andsome species with bright green foliage and of rapid 
growth and bushy habit when young; valuable for sea- 
side planting. Not hardy north. 

28. rlBldft, Mill. Pitch Pine. Figs. 1813. 1S24-182T. 
Tree, to 80 ft., with horiiontally spreading branches 
forming an open, Irregular pyramid : branchlets light 



brown ; wint . 

brown: Iva. stiff and spreading, a 



,-oblonn 






,minat«. dark green. 



ItU. Pious ilBlda. with yeuOB can 



• (X «). 



2-3 in. long: cones almost aensile, often In cluHtem, 
ovate, light brown, 2-4 In. long; apophysis llllle ele- 
vated; nmbo triangular, ending In a slender, recurved 
prickle: seed dark brown, hi in. long. New Brunswick 
to Ga., west to Ontario and Ky. S.S. 11:.579. O.P. 
4:402; 10:195. On. 31, p. 128, 132. M.D.G. 1896:301.- 



Hardy Pine of rapid growth when young mnd eully 
r*lB«d from seed; ktows on dr; and sterile soil. As mi 
omMnentkl pUut It may be used on dry and rocky 
■lopas, where it beoomes often very pictiuesqiie when 



UW. Pinua lialdL n 



tixH). 



IS foriK 



.sMosa. 



older. It BproDta readily from stumps If cnt down or 
destroyed by Are. 

8. Laririomi. 

29. eohinftU, Hill. (P. mUti, Michx.). Sprcci Pnn. 
Ybixow Pine. Tree, to 100 or 120 ft., with Blender often 
pendu loo B branches in regular whurls: winter-buds ob- 
long-orate, brown: Ivs. slender, acute, dark bluiBh 
green, Bometiinea in 3's, 3-5 In. long; coneB abort- 
■talked or almoxt upsBlle, clonic -oblonf-, dull brown, ].>J- 
2 In. long; apophyBia flattened; umbo little elevated, 
nilh short Btruiicht or rurved prickle: Beeda ono-flttb 

" - - olll. and Tex. 8,S. 

30. TlTginUnK, Mill. (P. Inopi, Ait.). ScRta Pine. 

slender horiiontal or pendulous branches in rerooce and 
Irregular whorln, fnmiing a broad, open pyramid or 
sometimes flat-topped: winter- buds oblong, dark brown; 
Its. Bliff, twisted, Rpreading, aeutisli, lJ^-2!^ In. long: 
cones eonlc-oblong, reddlnh brown; l!4-2^4 In. long; 
apophysis little elevated, with a broad, depressed -pyra- 
midal umbo ending in a short rerurved prickle: seed 
pale brown, % In. long. N.T. to 
-S. C. west to Kv, and Ind. S.S. 
1I:S8I. -Hardy as far north as 
Mass.. but of little ornamental 
' merit. Valuable in the Middle 
States for covering dry and bar- 

31. dinTietU,Dam.-CaurB.(P. 
Bunftsidnu, Lamb. |. Tree, to 70 
tl., but usually lower and some- 
limes shrubby, with slender, 
spreading branche!*, forming a 
broad, open head : bran* hlels 
yellowish lo purplish brown : 
winter- buds oblong- ovate, light 

1S3T. twisted, spreading, acute or ob- 

Old cone ol Pitch Pine tuslsh. dark or bright Rreen, 
-PinuaiigldalXS)- ?*""' 1 l";, '"np: cones conic- ob- 
long, usually curved, pale yellow- 
brown and lustrous, unarmed, li^-2 In. long, remaining 
on the tree for 12 or 15 years; apophysis flattened, with 
a transverse line and a small dark obtuse umbo: seed 
black, % to- long. Hudson bay to N. Y., west lo Minn. 



S.S. 11;5SB.— The moat northern of all American Pines 
and quite hardy, but not of much ornamental value- 

32. alKflWt, Sarg. (P. Inopi, var. flauia, Engelm.)- 
Su<D PiNi. Sphuce Pine. Figs. 1828, 1829. Tree, to 
20, occasionally to TO ft., with slender, spreading 
branehes: brancblets red-brown: wlnter-buda oblong. 
obtuse, not or little resinous: Ivs. slender and fleifble. 
acute, dark green, 2-3 in. long; cones short-stalked. 

lie-ovate, dark reddish 
J closed for 3 or 4 years 
r ripening and often becoming enveloped by the 
growing wood ot the stem; apophysis depressed pyra- 
midal, consplcuon sly keeled; umbo with a short, stout 
spine. Fla. and Ala. near tbe eoast. S.S. 11 :582, O.F. 
B; 161. —Little known in cultivation and not hardy north. 

33. wmtOrta, Dougl. (P. BoldHderi, Pari.). Sckfb 
Pine. Tree, to 20, occasionally to 30 ft., with rather 
■tout branches forming a round-topped compact or 
open head, or a tree, to 80 and occasionally 150 ft., with 
a narrow pyramidal head: brancblets light orange or 
orange-brown: buds ovate, dark chestnut -brown, resi- 
nous: IvB. stiff, twisted, acutlsh, dark green, \-3% in. 
long; cones ovate or conic-ovate, oblique at the base. 
1-2 In. long, light yellowish brown and lustrous, scales 
of the upper side with elevated, pyramidal apei, the 
dark umbo ending In a slender incurved spine. Alaska 
to Calif., vest to Mont, and Colo.-Var. Bolinderi. 
Koebne, the typical form. Is a low tree, with shorter. 
I-2-ln. long Ivs. and with very oblique cones, often re- 
maining closed for several years after maturity. S.S. 
11:567. U.C. H. 19:45- Var. HorrajbU, Engelm. (/>. 
Mvrrasina, Murr. P. Sourtiiri, Carr. ), Is the fonn in 
the Rocky Mts., and a tailor tree of pyramidal habit,with 
longer, lU-3H-in. long Iva.. leas obllqua cones, opening 
usually soon after maturity. S.S.lliSSB. G.C. 1869:191 
and R.H. 1869, p. 278 |as P. Tamrac). R.H. 1854, p. 
226. In cultivation it is usually a bushy, low tree and 

34. pftnKmi, MIchK. Table Mot^riiK Pivb. Pov- 
EBTY PtHE. Tree, to 30. occasionally to UO »., with 
stout spreading branches forming a broad, open, often 
flat-topped head: branohlels light orange: wini 



buds 

oblong, obtuse, dark chestnut-brown : Iva. stout, twisted, 
sharply pointed, dark green, 1^-2S In. long: cones 
conic-ovate, oblique at the base, light brown, 2^i-3K in. 
long; apophysis pyramidal and conspicuously keeled. 
the conical elongated umbo ending In a -stout curved 
spine ; seed light brown. H In. long. N. J. to N. C. and 
Tenn. S.S. 11:584. -Hardy as far north as Mass., but 
of little ornamental value. 

35. mnrtBita, Don. Pbicklb-cone Pine. Tree, to 50, 
occasionally to 90 ft., with stout, spreading branches 



m». ConeofPinuacUasa.srownovsrbylbe branch (XTtO. 

funning a regular pyramid in young trees. In old age 
usually round-topped and compact; branches orange- 
brown: winter-buds ovate, dark brown, resinous: ivs. 
stiff, usually twisted, acute, dark green. 4-T In. long: 
cones usually clustered, oblong-ovate, oblique at the 
base, chestnut-brown, 2-3^lD.long; scales of the upper 
side with elongated conical apex terminated by a dark 
triangular spiny umbo, scales of the lower side more 
flattened, with slender straight spines; the cones usu- 
ally remain dosed tot several years after matttrity: 



■eeds almoBt bluk, >j in. long. Colif. S.S. 11:585. 586. 
G.P.10:235. F.S.5,p.517. G.C. U.21;18,49,63.-Hand- 
some Fine, with regular, pyramidal head ; not hardy 



nonh. 



3e. Luiolo, Pair. Co 
oecaBloDiwlly 150 ft., wit 
regular wborls Conning 
age sometlmea broad ai 
ally ilght brown : badi 
brown, resinous; Ivg. e 



ut, spreading brai 



mid, i 



I. HimUtonl, Pari.. 



id, pyramidal head: 
orancnieui orange - yellow, the winter bnda oblonR, 
grayldh or ailrery wblce ; IvB. itllT, sharply pointed. 
bright green, 3-4M in. long; cones nbort-stallied, ponlc- 
OTate, grayish brown. 2-3 In. long; apophyHls flattened, 
with amalli depressed umbo, ntituse or with a minute 
prickle: seed grayinh brown. H in. long. Japan. O.C. 
11.23:316. i!.Z.2;ll:i.-Handsume tree and hardy north. 



Several horticultural vara, have been Introdneed from 
Japan ; one of the moxt distinct la var. OimltU-draiKniii, 
Hayr, each leaf being marked with 2 yellow bande and 
therefore tbe tufts of the Ivr. at the end of the branchett 



;-topped 

:e or oblong-ovate, light 
cote, dark green, 3H-6H 
in. long: cones seisiie, ovate, yellowish tirown, glossy, 
asually 2-3S In. longi apophysis depressed, conspicu- 
ously keeled; umbo flattened, obtuse or with a verv short 
prlckie: seeds gray, 14 in. long. 8. Eu. to W. Asla..- 
Very variable and osoally the following 4 vars. are 
distinguished : Var. AnltrUo^ Endl. Ivar. nigrieaHs, 
Pari. P. AuiMaca, aaaii. P. nisra, Boit.]. AfSTRiiN 
Piira. Pigs. 1814, 1830. Tall tree, with broadly ovate 
head and very dark green, rigid foliage: branchlets 
grayish brown. S.B. En., from Austria to Daltnatla 
and Roumania. On. 19, p. 4TT; 38, p. Illl. Mn. 10. p, 170. 
R.H. 18»l,p.2TI. Var. OaUbrlM, Delam. Tail tree, with 
sborter aaeending branches forming a narrower, lesa 
dense head : Ivs. of lighter green ; branchlets light 
brown. lUly, Sicily. Gn. 27. p. 321; 29, p. IM; 36, p. 
S23; 52, p. 219. G.C. II. 21:15; III. 1:693, 705. Var. 
PallMtlinit, Endt. Tail tree, with long and stout 
branches: tvs. dark green and glos^: cones light 
brown, about 4 In. long. W. Asia. G.C. 11. 20:785; 
21:481. Var. Cabenntuda, Gren. & Oodr. (P. Bdltmanni, 
Don. P. MoniptlUluil, Salim. P. Pgrtniica, Hort., 
not Lapeyr. P. CtbtHniniit , Hort. P. JioritontdlU, 
Hort.). Tree, to 60 ft.: branchlets orange -colored : 
Its. slender, to 6K In. long : cones small, about 2 In. 
long. Var. pygmtoa. Ranch. Dwarf, dense, buahy form. 
Tbe flrst-named var. Is the hardiest and hardy north, 
while the others are at least hardy as tar north as Maas. 
They are of rapid growth and conspicuous by their 
large, dark green foliage. Var. Cebrnneniii is espe- 
cially very handsome as a young plant, with its long, 
dense leaves. 

37. Haiatw, Ait. (P. marilima, Polr.l. Cldstib 
Pim. Tree, to 100 ft., with spreading or sometimes 
peudulouB branches tunning a pyramid^ bead: branch- 
lets bright reddish brown : buds oblong-oval, brown, not 
mslnous: Ivs. atUf, acute, usually twisted, glossy green, 
S-9 in. long: eonea short- peduncled, clustered, conic- 
oblong, light brown and glosHy, 4-7 tn. long; apophysis 
pyramidal, conspicuously keeled with prominent tri- 
angular, acute umbo: seed grayish brown, H In. long. 
S. Eu., near the coast. Qn. 11, p. 20. -Handsome Pine 
of regular, pyramidal habit and rapid growth, but not 
hardy north. In England it is ' ........ 

planting and the «..-". 



WO. Austrian Pine-Ptnua 



(X«). 



If seen from above, show alternate yellow and green 
rings, hence the name Ocnlui-draeonit (dragon-eyej. 
Var. T«rtagita has the Ivs. partly yellow or occaelonally 
wholly yellowish white. There are also similar forms in 
P. dsMinom, which may be distlDguiehed by the brown 
color of the winter buda. 

9. Sylfi.tre.. 
39. PlnM, Linn. SroVM Pink. Tree, to 80 ft., with 
long, bortsontally spreading branches forming In older 
trees a broad, flat-topped head : branchlete pale brown: 
buds with revolute scales, oblong-ovate, not resinous: 
Ivs. rigid, acnie, bright green, 6-8 In. long: cones broadly 
ovate, chestnut-brown, 4-5H in. long ; apophysis de- 
pressed-pyramidal, radlately ridged; umbo Hat, obtuse: 
— •> —"-llsh -brown, % in. long, edible. 8, Eu. G.C. II 
1. 1:601, 605. On. 27, p. 245-217; 50. p. 460.- 
licturescfue habit, with a trunk usually destl- 
tnte of branches for a considerable height 
and with a wide -spreading parasol-lIke head. 
Not hardy north; In warmer regions often 
cultivated tor Its edible seeds. 

10. rMtnOM, Alt. Red Pine. NoRwar 

PlNl. Tree, to70,oc«aalonallyto 150ft., with 

stout spreading and sometimes pendulous 

branches forming a broad pyramidal bead 

. when yoang and an open round-topped one 

J In old age: branchlets orange-color: buda 

I ovate, acuminate, light brown, resinous: Ivs 

slender and flexible, acute, dark green and 

lustrous, 4-6 In. long : cones subsesaile, 

conic-ovate, light brown, 1H-2S In. long; 

apophysis flattened, conspicuously keeled, 

obtuse, with small dark unarmed umbo ; seeds dark 

brown, H In. long. Newfoundland to Manitoba, south 

to Pa. and Minn. 8.8.11:550,551. A.G. 12:645.-One 

of tbe most ornamental Pines for northern parka, quite 

hardy and of vigorous growth. Lumber tree. 

41. Ealaptaili, Mill. Aleppo Pine. Tree, to 60 ft., 
with short branches forming an open, round-topped 
head: branchlets slender, yellowish or light greenish 
brown: wlnterbnds small, oylindrle, not resinous: Ivs. 
sometime* In 3's, slender, bluish or dark green, 2X-4 
in. long: conea oonlC'Ovate or eonlc-oblong, yellowish. 
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brown, UDumed, 2ii-SH !»- long; apophysis SMtened, 
with a trunaverBiJ line anil k little or not elevated 
obtuse umbo: seed 14 In. long. Heditemmeui region, 
G. U. II. £3:553; III. 3;GZS.-Not hard; north and of little 
ornameDlBl value, but recommended for eeaeide plant- 
ing. Trunk usually slender and destituie of bruicbes 
for a considerable height: foliage thin and sparee, in 
tutts at the eud of branchleta. Var. ttthjtM^ Stev., is 
a smaller tree with slenderer branches, loager Ivs. and 
smaller cones. W. Asia. 

42. XaucmUna, I<amb. (P. Sinintit, Lamb.). Tree, 
to 80 ft., with slender, spreading branches: branchleta 
yellowish brown: Its. very slender and thin, light 
green, 5-8 in. long: cones oblong-oTate or oralo, doll 
brown, 2-3 in. long; apophyals flattened, slightly keeled, 
with a small, flat, nnarmed umbo: seed 1-5 in. long. 
China.— Not bardy north and rarely cult. Often oon- 
toundedwtth P. Thunbergi and P. deHiitlom. 

43. d«luiIUTS, Sieb. & Zucc. Jafaness Red Pun. 
Tree, to 100 ft., with spreading branches forming an 
Irregular, rather broad head: brsnchlets orange-yellow, 
bloomy: buds oblong-ovate, chestQUt- brown; Ivs, 
slender, acute, bright bluish green, 2K-B In. long: 
cones short- stalked, conic-ovate to oblong, grayish 

apophysis flattened and slightly ridged, tliuse near 
the base sometimes elongated ; umbo small, with a short 
prickle or obtuse: seed grayish yellow, 14 In. lung. Jap. 
S Z. 2:112. -Ornamental hardy tree, rapidly growing 
when young, often very picturesque when older. Many 
garden forms are cult. In Japan, several of thero with 
variegated Iva. The beat are perhaps var, abraa. Mayr, 
with yellow foliage; var. albo-tftnninita, Mayr, with the 
tips of the Iva. yellowish white, and var. Ocnlni drao4nia. 
Mayr, like var, Tariegita, Mayr, similar to the vars, of 
the same name ander J*. Thunbtigi. 

44. lyWtitTii, Linn, Scotch nrScOTS Pine. Fig. 1831. 
Tree, to 70 or occasionally 120 ft., with spreading, often 
■omewhat penduloiu branches, pyramidal when young, 
with broad and round-topped often picturesque bead In 
old age: branchleta dull grayish yellow: winter-buds 
oblong-ovate, brown, resinous ; Iva. rigid, acute, twisted, 
bluish green, lX-3 in. long: cones short  stalked, 
coDtc-ob)ong, grayish or reddish brown, \%-2)^ In. 
long; apophysis little thickened, alighlly keeled, only 
those near the base elongated; umbo small, obtuse: seed 
dark gray. 1-C In. long. F.u.toW. and M. Asia. Gn. :tC, 
V. 107; 38, p. 4,'-i5; 49. p. 29G.-One of the moat Impor- 
tant timber trees o( Europe. It Is quite bardy, but ha.s 
little to recommepd It as an ornamental tree. Several 
geographical and garden forma have been dlstlngulahed. 
Var. aigintaa, Stev. Foliage light bluish green, with 
silvery hue. Var. aima, Hart., with the young Ivs. 
golden yellow. Var. MlnmuirU e«»p4eui, Bailly. 



Dwarf, dense, columnar form. R.H. 1889, p.393. Var. 
laatigitta, Carr. (var. pyramidAUs, Hort.). Of pyra- 
midal habit. N. 3:140. Var. p*ndnla, Hort. Willi pen- 
dulous branches. Var. pOmlb, Hort. Dwarf globuse 
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1. SwiBsMofNTAiNPiKE. Very vari- 
able in habit, usually low, often prostrate shmb, some- 
times pyramidal tree to 40 ft,, similar to the preceding: 
branchlets usually of darker, brownish color: Ivs. bright 
green, acntiah, stout, crowded, ii-2 In. long: cones ovate 
or conic-ovate, ii-2M in, long; apophysia often pyra- 
midal; umbo light gray, surrounded by a blackish ring. 



I. Hugho PiDS-PlnoB 



ll. HuohUB. 

—Handsome 
densely 



Mts. ofM. Eu. dn. 30, p. 226. U 
hardy low shrub with ascending branches 
clothed with bright green foliage; ornamenta' 
specimens or for covering rocky slopes and u ununr- 
girowth In open woods. A very variable species which 
has been divided according (o the cones into the follow- 
ing 3 vars. or aubsperiea. Var. imcin&ta, Willk, (In- 
cluding var. TotirHla and rolundAta, Ant.). Cone veir 
oblique, usually deflexed; apophysis pyramidal, Kith 
often reflexed umbo. Often arborescent. Var. Pomllio. 
Willk. (P. Pumiiio, H»nke. P. Carpdiica, Hort,). 
Cone regular, aubglobose to ov»te, before maturity 
glaucous and usually violet-purple, ripe yellowish or 
dark brown. Var. KAKbua, Willk. {P. il6g\u>. Scop.). 
Fig. 18.32, Cone regular, conical or conic-oval, with 
nsaally prickly umbos, not bloomy, yellowish brown be- 
fore ripening, cinnamon -brown when ripe. 

P. Abitt, Linn.'-Plc™ ejrel«a,-P, oIMmiiif*, Enfelm. Py- 
nmldal tree, to 90. mrclr SO ft,, sometimes ilinibbT: alljnl to 
P,flBllllt; bark whitish or IlKhl brown; cones BmiJler, l^-lK 
in., satkElobose or oval, purplish brown, Brit. Col, lo Calif, and 
Wyo, S.S, 11:5W, G,C. ll.ai:», ProhabljashartyasP.fleii- 
"■■■■'■■ ... f. ■"u,ini«i,Engelm. 






P. «m£nildu 
with round- lo 



wllh p; 



mldal o 



e, raised from (Jhine™ si 



s Klal>n>ns : IvB. S-t^ In, lone, with 
a proved hardy and promises lo b«- 
—P, Jiriuia. Ten,=P. Pyrenaira,— 



r, briEhtgreen, 1^-2 in 

i:ulH. and Moi, 8.S. II 

U. 329 b.— P. OAOiuakudtia 



,. Allied to P, Bondenaa, 

bnl VBCT distinct by IW ilecidnoaa »h™ih>: tree, to 10, rawly 
60 tt.i Ivs, slender, pale peer. 2S-4 In, lonjr cones broadly 
orata. 1J4-S in., with email, recurvedprlcklM, Calif, to N, Uei. 
andMex. S.S.11:M», O.F.H-.-it. fonder and of little oma- 
 —P. etrantiina, D. Don, Tree, to flfl ft., with 



hardy' north , -P.'b'U tro7\V^t , 
Pyraniidal If- '- ■" 



[iMii'i'iNi 



2 in, l< 



-a,lS-3 
[. 8.C, t< 



ines broadly to obloneovsle . IH- 

4, S.S. 11:383. Hardy only SDolh. 

_... P, MouteiumB, — P, Gmirtflnr. 

P. Bium " " •■■  



Oord,=Mon 

to P, Larieio: Ivs, 3-1 In, lonf : cone 3 in, long, with Iripibhoj 
dallombo furnished with a small cnrvi:dprlrkle. ttnew. O.C. 
II. 21:110. -P, inreta™. Bndl. Tall tr»: Ivi. 3, flaccid and 

scales wllh low pyramidal, sharply keeled apei and obtnseor on 
the uppsr scales muaronnlato umbo, PlilliiqiiDe Islands, Not 
yet lntrodaced,-P, hUifilia. Sara, (P, Mayriana. Sudw.), Tree, 
to to rt.. alli«l lo P. ponderosa: Ivs. 12-lS in. Inni and 1-H in. 
wide: cones oblioHS at the base, B-4 In, long. Aria, S.8.11:!»5. 
OP, 2:198; 8:25, Not hardy north,- P, laliniudnta, EnKClm. 
Allied to P, Parryana ; I.i, B. slender, l!^ in. long; conn 
T>i>dnneled, cylindric-ovale. 3-4 in, lone: amphysis d^prewed 
nnd obtuse, Mei, O.C. II. 18:713. ~P.tcui»dAwii.Anl, Tree. 
1.1 m fl„ iHth pyramidal head: allied to P, Laricio: bark Ught 
gray: Ivs, dark ireen, ^-t la. lone: cones oblong-ovale. licht 
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gnjish brown, doll, about 3 In. lone. S.E. En. Probably hardy 
north.~P. Jfoyridna, Sudw.—P. latifolia. — P. maeroph^Ua, 
Lindl.. not Carr.— P. MontexnmiB.— P. MoiUtz^ma^ Lamb. (P. 
Oordonlana, Uartw. P. OrenvilleaB, Oord. P. macrophylla, 
Lindl.. not Oarr.). Tree, to 80 ft. and more: allied to P. Tor- 
reyana: Ivs. slancoos or green, 7-16 in. long: cones 4-14 in. long, 
light brown; apophyslB depreMed pyramidal, with a short, re- 
curved spine. Mex. G.C. IIL 8:46&-l67. 475; 15:271.273. Gn. 
56. p. 481; 58, p. 307. Very variable species, as the numerous 
(about 70) synonyms show. Not hardy north.— P. osteotpirma^ 
Bngelm. — P. cembroides.— P. pdtula, Schiede. Allied to P. 
Tfldda: tree, to 80 ft.: Ivs. sometimes 4 or 5, drooping, light 
green, 7-9 in. long: cones oblong-ovate, obUque, with depressed 
knobs. 4 in. long. Mex. G.C. U. 23:108, 109, 117; IIL 0:435. 
Graceful tree, but not hardy north.— P. pentaphilla, Mayr. 
Allied to P. parviflora,but seeds long-winged, two-flfths in. long: 
Ivs. stouter and longer, with oonspieuous white lines inside: 
cones 2%-i in. long. Japan. Probably as hardy as P. parvi- 
flora.— P. P%€«a. Linn.— Abies Picea.— P. pUmila, Regel. (P. 
Gembra. var. pumila. Pall.). Shrubby, often procumbent, allied 
to P.Cembra, but resin-ducts of Ivs. peripheral: Ivs. 1%-^ in. 
long: cone IK in* long: seed two-flfths in. long. N. E. Siberia 
to Japan. Hardy.— P. PyrenAiea, Lapeyr. (P. Brutia. Ten.). 
Tree, to 50 ft.: allied to P. Halepensis: Ivs. twice as long. 5-7 
in., bright green: cone oblong, 2-4 in. long, with rugose de- 
pressed knobs. S. Eu., W. AsU. G.C. HI. 4, p. 368. Not hardy 
north; often confounded with P. Larieio, var. Salzmanni. 
from which it is easily distinguished by its greenish to reddish 
brown branchlets.— P. r«^Waja, Bngelm.— P. strobiformis.— P. 
terdtina, Michx. Pond Pine. Marsh Pine. Tree, to 50, occa- 
sionally to t)0 ft.; allied to P. Tieda: Ivs. dark yellowish green: 
cones 2H-3 in. long, with slender, incurved deciduous prickles, 
remaining closed for 1 or 2 years after maturity. N. C. to Fla. 
S.S. 11:580. Not hardy north.— P. at.obifdrmU, Engelm. (P. 
reflexa, Engelm.). Tree, to 100 ft.; allied to P. flexilis: Ivs. re- 
motely and minutely serrulate or almost entire, slender, 2>^-4 
in. long: oones 5-9 in. long, with reflexed knobs. Ariz. S.S. 
11:514, 545. ALFRED ReHDBR. 

PtPEB (the ancient Latin name). Piperdeea. Pepper. 
A vast grenas (probably 600-700 species) of both the Old 
and New Worlds, mostly in the tropics, a few of which 
are in cultivation in this country as greenhouse foliage 
plants. In choice collections one is likely to find several 
other species, but as they seldom fruit it is very difficult 
to determine their species. In the following list appear 
all the names that occur in the American trade. Piper 
is an exceedingly difficult genus to the systematist be- 
•cause of the great numbers of species, the variation of 
foliage in the same plant at different epochs, the diffi- 
culty of matching the sexes of the same species, the 
imperfect specimens in herbaria, and the scarcity of 
good studies of the plants in the wild. In nearly all 
«ase8. Pipers are dicBcious. The flowers are very minute, 
and are borne beneath decurrent bracts in slender, 
erect or drooping, axillary spikes; perianth none; sta- 
mens usuallv 1-4: ovary 1-loculed, with a solitary erect 
ovule. The fruit is a small globular drupe or berry. The 
leaves are alternate, stipulate, usually entire. Pipers are 
mostly climbing shrubs, but some are trees and some 
herbs. The Pepper of commerce is the product of P. 
nigrum. For Red Pepper and Chile Pepper, see Capsi- 
cum and Pepper, 

Pipers are easy of cultivation. Most of those known 
in our houses require a warm-house temperature and a 
humid atmosphere. Easily multiplied by cuttings of 
the firm wood. They are grown for the decorative value 
of their drooping or bushy sprays. 

A. Plant erect and bushy. 

0xo61tiiiii, Forst. Glabrous shrub, reaching 20 ft. in 
some of its native places: Ivs. cordate-orbicular to 
ovate, stalked, short-acuminate, 7-9-nerved from the 
base, the blade 2-4 in. across: spikes solitary or in 2*s, 
ghort-ped uncled, the staminate ones 2-3 in. long and the 
bracts peltate, the stamens 2 or 3; pistillate spikes 
shorter, the fls. with 3 stigmas. New Zealand and other 
South Pacific islands.— Offered in Calif. Lvs. aromatic. 

AA. I^ant elimbingt or drooping when not given sup- 
port, 

B. Lvs, ovate-lanceolate, deciduous, 

Fotokadstoa, Sieb. Japanese Pkppbr. Clinging 
«losely to walls by its atrial roots : lvs. ovate-lanceolate 
and acuminate, cordate at base, glabrous: fls. greenish: 
berries red. Japan.— Handsome plant, standing con- 
siderable frost. 
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BB. Lvs, broadly ovate or roundish, evergreen, 

idgmm, Linn. Black Pbppbb. Plant woody below; 
stem strong, terete, emitting roots, tall-climbing, gla- 
brous: lvs. thickish, stalked, broadly ovate-oblong or 
nearly orbicular, the base usually rounded and oblique, 
5-9-nerved above the base, the nerves alternate: fls. 
sometimes polygamous but usually dicecious: fr. glo- 
bose, red. Old World tropics, but now widely dispersed 
in warm countries. B.M. 3139.— Occasionally grown in 
hothouses, particularly amongst collections of economic 
plants. In the wild it is a strong climber, rooting at the 
nodes, sometimes reaching 20 ft. in height. The dried 
berries, which are collected before ripe, are black and 
wrinkled, and constitute the Black Pepper of commerce. 
When the outer skin is removed from the fruit, the 
product is White Pepper. The commercial Pepper 
comes mostly from the eastern tropics. 

omitnm, N. E. Br. Climbing, 10-15 ft. tall, glabrous, 
rooting at nodes: lvs. glabrous "and directed to one 
side;" petioles slender and nearly terete, the blade pel- 
tate, ovate-orbicular, with a short, rather blunt point, 
the nerves 7 but nut prominent above and uniting in 
loops on the margin, the upper surface of the young lvs. 
shining green and covered with pinkish spots, the old 
lvs. duller and whiter-spotted. Celebes. 

met&UioQm, Lindl. Lvs. thick, rounded, handsome 
metallic green. Borneo. 

P. Bitle,JADn. Bbtkl( which see). Climbing, nearly or quite 
glabrous: lvs. large and thick, ovate-oblong-acuminate, usually 
oblique at base, strongly 5-7-nerved: spikes often 4-6 in. long: 
fr. very fleshy, often cohering into a long-cylindrical mass. 
Eastern tropics. B.M. 3132. Lvs. chewed by natives, and the 
plant much cultivated.— P. Cubiba, Linn. (Cubeba oflBcinalis, 
Raf.). CuBVB. Climbing or tree-like: lvs. glabrous, oval, 
short-acuminate, obliquely cordate, the upper ones smaller 
and oval-oblong: fr. resembling those of P. nigrum, but 
stalked. E. Indies. The fr. is employed in medicine. — P. por- 
phyroph^llwn, N. B. Br. (Cissus porphjrrophylla, Lindley, 
and of horticulturists). Handsome climbing foliage plant 
with broadly eonlate-oval short-pointed lvs. that are purple 
beneath and bronzy green and pink-spotted along the veins 
above. Probably E. Indies. F. S. 14:1491. R.H. 1883. p. 660. 
Lowe, 60. -P. rubronod^^sum. Bull. Shrub, with red-jointed 
roughi»h stems : lvs. cordate-ovate, somewhat blistered, sil- 
very gray, the petiole pubescent. Colombia.— P. rubrovendsum, 
Hort. Climbing : Ivs. cordate-ovate acuminate, marked with 
rose-colored dots and streaks along the veins. Very like P. or- 
natum. and perhaps not distinct. Papua. I.H. 34:33. 

L. H. B. 

PIPPEXIDCFB s an English name of the Barberry; 
for Pepperidge, see Nyssa, 

FIP8I88EWA. See Chimaphiia. 

PIPTAD&NIA (Greek, falling gland; referring to 
the anther). Legumindsv, About 45 species of shrubs 
or trees, with or without prickles: lvs. bipinnate: pe- 
duncles axillary, solitary or clustered: fls. small, white, 
sessile, in cylindrical spikes or globose heads; petals 
usually connate to the middle, valvate ; stamens 10, 
free: pod straight or curved, flat, 2-valved; valves en- 
tire, not septate within. 

Oebil, Griseb., from the Argentine Republic, is a fast- 
growing unarmed tree, attaining GO ft., int. by Fran- 
ceschi, Santa Barbara, Calif., for its economic interest. 
It is valued in its native land for tan bark. Pinnte 12- 
16-paired ; Ifts. 24-40-paired : fls. white, in globose 
heads about H in. in diam. including the stamen.s: pe- 
duncles %-l in. long: corolla funnel-shaped, IH lines 
long; stamens 10, distinct, long-ex.serted : pod 6-8 in. 
long, &-10 lines wide, straight but sinuate between the 
»«eds. J. B. S. Norton. 

FIQUlfeBIA (A. Piquerio, Spanish botanist of eigh- 
teenth century). Comp6sit<t. Under the name of Stevia 
serrata or S. serrati folia, florists grow Piqneria tri- 
n^rrU, Cav. (Fig. 1833), for its small white fragrant 
flowers and for bedding. It resembles a small Eupa- 
torium in foliage and flowers. The small heads are 
borne in small panicled corymbs, each cluster terminat- 
ing a slender axillary branch or peduncle. The leaves 
are opposite, lanceolate to oblong-lanceolate, serrate- 
dentate, very short-stalked. There is a dwarf, compact 
form (var. nina, Hort.), and also one with broadly 
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whlte-e<%ed leBTes (rsr. rarisffiU, Hort., FHg. Ig31). 
wbioh are much used tor beddlns out. The Piquerlii 
endures both ann and shade, uid thrives with even In- 
differeat treatment. For flowers, It Is much prized !□ 
winter, when delicate white sprays are not abuodaDt. 
It demands the geoeral treatment gtren tonal gera- 
nlams. Prop, b; cutting with great ease, and begtn- 
nins to bloom when onlf 2 or 3 In. high. It oFten blooma 
in the enttlnK-bed. It also (trows readily trom seeds, 



which are handled by seedsmen. Frequent plnehing 
win keep the plants within bounds and contribute to 
floriferousness. Plants allowed to grow as they will 
soon become straggly and wiry. For winter bloom the 
plants may be handled In pots or grown in beds. A 
stock of compact pot-plants kept hi a cool comer isTcry 
naetnl for filling yacanEies in tbs bouse. 

Piqueria trinervia ia native in Mexico. It la per- 
ennial, B. M.265a. The genus conUlns about 10 epeclex 
of herbs or bushes, all of tropica] Amerioa. The heads 
contain .t-.*) whitish tubular fls. : torua plane or convex, 
naked; pappus none or very abort: akene 4-5-angled. 
L. H, B. 

Usually the best way to manage to produce good flow- 
ering plants of Stevia In midwinter in to save a few 
old plants after the flowers are cut at New Years 
alt Ine old at^ms 5 or 6 inches above the pots and stand 
the plants In any cool houne. The plant needs the cool- 
est house at all times; W at night during the ,-'-'- 
will grow it better than a higher temperalurc. bi 
all that, it does not endure the slightest front.' 
March 1, these old plants will have sent out any 
ber of small growths from the base of the > 
"' try readily in a cool propagating 1 



y should tl 



It In 2- a 



ward In 3-lnch pots, until the It 
should be planted out In the open ground. 
bo very rich ground, for they are very ranif 
Give every plant 2 feet of apace. They 
any artificial watering during summer, but tney snouia 
have frequent pinching to produce hueby plants. The 
more shoots, the more flowers will be secured. Before 
there is any danger of frost In the fall, the plants 
should be lifted and put Into 6-. 7-, or B-inch pots. They 
lift well, and If stood in the shade and kept ayriniced 
for a few days they will show no bad results of the lift- 
ing. A position at the north side of a shed or wall Is 

glasn, but always have them In a position where they 
can be protected in case of a frost. By the end of Oc- 
tolwr. If froat is escaped, put them in the lightest and 
coolest house available. It kept cool these vptj' deair- 
able sprays of flowers will be in perfection at Christ- 
mas, and that is the time they are most valuable. A1- 
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thongh classed as a common, cheap flower, there is a 

grace al>out Stevlas that makes them Indispensable for 
many of our flower arrangements, and we consider tbem 
a very needful florist's plant. y^),, Scott. 

FISONVEATA. See ^i:«»«A. 

PIBCtOU (Latin, filk and kill). LtguminAia. A 
genua of 1 or 2 species, including the Fish-poisoQ tree 
of the American tropics, or Jamaica Dogwood. The 
eaves, bark and twigs of this tree when thrown into 
:he water intoxicate or stun the flsh ao that they can 
>e caught readily. (For the plant naed In China for 
:his purpose, see Coeculiii.i The bark has also been 
ised in medicine for its hypnotic effect. Botanleally 
:his genus is close to Lonchoearpus. differing mainiv 
n the pod, which is long, thickish and longltudlnalfy 
l-wlnged. Generic characters : caJyi-teeth 5. short, 
iroad; wings adhering to the falcate keel : veilllarsta* 
nen free at the very base, but grown t^iKether at the 
nlddle with the others Into a closed tube: ovary ses- 
ilte, many-ovuled. 

FlSH-POIBOH T&KI. JaUAICA DoO- 

Lfts. 7-11, opposite, oblong or elliptical, pointed 
ir blunt: fla. purplish white, % In. aoross: pod 2-1 in. 
ong, 4 tinea broad ; seeds &-B, blaek. Trop. Amer., ea- 
lecliilly common in Jamidca. 

PISTACHIO. See Fi*tMia. 

PUTAOIA (derived indirectly from ancient Persian 

>Jjea). Atiacardiicea. P. vera produces the Pistachio- 
)uta of commeree, which are much used in eontectlon- 
try and flavoring. The so-called nut Is really the seed 
or kernel of a dry drupe. The seed Is green, and has a 
highly peculiar flavor. F. TerebinDiut eludes from Ita 
stem the fragrant Cyprian or Sclo-tnrpentlne used In 
medicine as early as the time of Hippocrates. Ptataela 
Is a genus of about 10 species of trees, found from tbe 
Hediterranesn region lo Afghanistan, with I species In 
the Canaries and I In Mexico. Lvs. alternate, evergreen 
or deciduous, odd-pinnate: fls. small. In axillary pani- 
cles or racemes, dicBcious and without petals; males 
with 5-eut calyx and B stamens; females 3-4-eut and 
with 3-cu( style; ovary 1-eelled. Engler, DC. Monogr. 
Pbaner. 4:284-293 (1883). 

Ttra, Linn. Pibtachto-hct. Small tree attaining 20 
ft. : Ifts. ^ orS: tr. large, oblong, acute. Uediterrancaii 
region and Orient. Cult, in S. California, Calif. May 
be grafted on P. Terebinthut. 
F. TurMtUlHU. Linn. 



Ifts. 
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PtBTIA (probably trom Greek, pitlot, watery; refer- 
ring to Its aquatic nature). Ariefr, Watib Lrnm 
or TbOPical Di'CEWEKU ia a small, tender, perennial 
floating herb dtsirable for aquaria. 1( forma a looae 
rosette of lvs. and has long, slender, feather}- roots. 
The plant sends out runners on which may sometimes 
be neen young plants in all stages of development. A 

generally more or less wedge-shaped, 2-S In. long, pea- 
green, velvety to the touch, and covered beneath with a 
sort of mealy down. The Platia roaette has been com- 
pared to a half-grown lettuce plant before the head baa 
farmed. Like many other aquatics, the Water Lettuce 
has an immense range. It Is found in fresh waters 
throughout the tropics, and in America Is said to be 
native as tar north as North Carolina. 

Wster lettuce is commonly grown outdoors in sum- 
mer In collections of tender aquatics, and also in 
aquaria. The summer temperature of the water should 
he 70°-8a'' P. Although it grows well when floating fre« 
In several feet of water. It seems to do better when 
placed In shallow water where the roots may reach the 
soil, Larger-slied plants may be secured by using a 
thin layer of rich soil or well-rotted manure in the 
bottom of the vessel. Soft water Is snid to be easenllal. 
Running water is not necessary. Tbe plants should b« 
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shaded daring the middle of the day in summer, or the 
foliage is likelv to become yellow and sickly-looking. 
In winter the plants are liable to some decay. 

Botanically, the genus Pistia is unique. The latest 
monographer of the aroids (Engler^ in DC. Monogr. 
Phaner. 2, 1879) makes Pistia the sole representative of a 
subfamily, one of his 10 primary natural divisions of the 
Arum family. He regards the Pistias as all one species, 
though 9 or more have been described. He recognizes 
4 well-marked varieties, based upon the shape of the 
I vs., which he calls euneata, spathulataj obcordata and 
linguiformit. After the continental fashion Engler 
takes no one of these as a type to which the others are 
referred. It U probable that the form with obcordate 
Ivs. is the one chiefly cult, in American water gardens. 
Generic characters: fls. unisexual; spadix without ap- 
, pendage, adnate to the back of the spathe; male fls. in 
whorls, with 2 very short stamens which are much 
grown together and inserted at the apex of the spadix; 
female fls. solitary: ovary 1-celled; ovules numerous, 
orthotropous, in 4-6 series ; fr. baccate, irreg^arly 
breaking open, normally with many seeds. 

BtratidtM, Linn. Wateb Lvrrnci. Tropical Duck- 
weed. Tender perennial aquatic herb described above. 
The small white fls., though inconspicuous and borne 
at the bottom of the cup of Ivs., are large enough to 
show at a glance their relation to the Arum family. 
B.M. 4564. F.S. 6:625. W. M. 

FIBUII (Qreek and Latin name of pea). Legnmi- 
nd9€8. About 6 species of mostly climbing herbs of the 
Mediterranean region and eastward, one of which, P. 
Mativum, is the common Pea. Calyx-tube oblique at the 
base, the lobes more or less leafy; standard obovate or 
orbicular ; wings adhering to the keel ; style mostly 
rigid, widened above, bearded down the inner margin : 
Ifts. 1"^ pairs, the leaf ending in a tendril or point, the 
stipules conspicuous. Annual or perennial, of easy cul- 
ture. Hardy. 




1835. Pisum sativum (X V^). 

■atlTimi, Linn. Garden Pea. Fig. 1835. Annual, 
glabrous and glaucous, tendril -climbing: stipules large 
and leafy (usually as large as Ifts.) : Ifts. oval or ovate, 
2-3 pairs, the leaf ending in tendrils: fls. few, on an 
axillary peduncle, white : seeds globular. Eu., Asia. 
See Pea, 

Var. arvfoM, Poir. (P. arvinse, Linn.). Field Pea. 
Fls. usuallv bluish or dull white, with purple wings: 
seeds angular, often gray. Grown for forage. 

tormdiimi, Stev. (Orobua farrndtugf Stev. Ldthyrua 
friffiduSf Sehott & Ky. Pi$um At^cheri, Jaub. A Sp.). 
Perennial, 1-2 ft. tall, not climbing: stipules sagittate- 
ovate: Ifts. 1 pair, small, ovate-rhomboid, entire, mu- 
eronate: peduncles 1-fld., the fls. purplish: legume 



smooth, as also the ovate seeds. Asia Minor, Persia.— 
The Orobua formosus that has appeared in the trade 
seems not to be this plant, for the cult, plant is de- 
scribed as having** dense spikes of purple flowers." It 
is not known to the writer whether the true P. formosum 
is in the trade. l, h. B. 

PITAHGA. Eugenia Mieheli. 

FITCAIBHIA (W. Pitcaim, a London physician). 
BromeliUcece, Mea, the most recent monographer of 
the bromeliads (DC. Monogr. Phaner. 9), admits 134 
species of Pitcaimia. They are American, mostly tropi- 
cal. In choice collections, various species of Pitcaimias 
may be expected, but very few of them are in the Ameri- 
can trade. They are billbergia-llke, very short-stemmed 
perennial herbs or subshrubs with dense rosettes of nar- 
row, often prickly-margined leaves, and a central spike 
or raceme of long-tubular red, yellow or nearly white 
flowers. The fls. are perfect; sepals 3, free; petals 3, 
unguiculate, erect or spreading at the apex, usually with 
2 small scales at the base; stamens 6, free, with linear 
anthers: fr. a 3-yalved capsule, with numerous seeds. 
See also Baker in Journ. Bot. 1881. For pictures of two 
Mexican species, P. Jaliseana and P. Palmerif see G.F. 
1:197 and 211. P. farinosa is an undetermined trade 
name. For other species, see Pttya. 

For culture of Pitcaimias, follow advice given under 
Billbergia. 

oorallliiA, Lind. A Andr^. Stemless: outer Ivs. hard 
and dry, without marginal spines, the inner ones with 
brown-spined petioles and broad plicate recurved blades 
which are somewhat scurfy on the back: peduncle about 
1 ft. long, bright red, the raceme of about equal length 
and drooping: fls. coral-red, about 3 in. long, the calyx 
part comprising about one-third of this length; stamens 
as long as the petals, with white filaments; stigmas 
twisted. Colombia. B.H. 1875:250. B.M. 6600. -Per- 
haps the best species. 

M<nrltiliiia,Eoch (P. iTto/sxeAiana, Baker). Stemless: 
Ivs. linear, in a rosette, 12-18 in. long, usually spineless 
and the petiole short or none: raceme 1 ft. or less long, 
on a leafy peduncle of about the same length : fls. red 
or yellowisn, usually not 3 in. long. Guatemala. 

oaorUea, Benth. & Hook. {PAya catriilea, Lindl.). 
Foliage pineapple-like, with linear very acute Ivs. 2 ft. 
long, which are spinose-dentate and nearly glabrous: 

Seduncle 3-4 ft. tall, the bracts membranaceous, the in- 
orescenoe somewhat branched but not loose : fls.narrow- 
tubular, the petals blue and oblong-obtuse, the sepals 
much shorter and green and obtuse; alternate stamens 
shorter. Chile. B.R. 26:11. 

alptatrlt (P. eceriilea. Baker. PHya Wh^Ui, Hook. f. 
Pitya alpiatris , Poepp. ) . Flower-cluster much branched 
or panicled; with bracts more serrate than in P. easnilea: 
fls. very large and showy, with a flaring mouth, dull 
metallic blue. Chile. B.M. 5732.— A plant in bloom has 
the habit of a yucca. This and P. eofrulea will probably 
stand considerable frost. 

hstarophtlla, Beer (P. Morriniiy I jam. Puya hetero- 
ph^lla, Lindl.). Stemless: Ivs. of two kinds, the outer 
ones narrow and spiny, brown, and being the termina- 
tion of bulb-like scales, the later ones being longer 
(16-24 in.) and greon and entire: fls. flesh color or light 
red, in a close oblong spike that is shorter than the 
green Ivs., the latter arising, however, from separate 
shoots. Mex. to Venezuela and Ecuador. B.R. 26:71. 
-Odd. L. H. B. 

PITCHES FLAVT8 are carnivorous plants bearing 
pitchers which in some cases contain a liquid secreted 
by the plant by the aid of which the plant digests the 
bodies of insects. The native Pitcher Plants of our 
northern and southern states are Sarracenias. The Cali- 
fornia Pitcher Plant is described under Darlingtonia. The 
favorite Pitcher Plants of greenhouses are Nepenthes. 
All these plants have a morphological resemblance in 
their pitcher - bea^ng foliage, but their flowers and 
seeds are so apparently unlike that they suggest deriva- 
tion from widely different parts of the vegetable kingdom. 
The genus Nepenthes might possibly be derived from the 
Aristoloehta family, being a degenerate along one line, 
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while the parasitic Cytinaceie might be regarded as 
having degenerated along another line from the same 
source. The Australian genus Cephalotus, which has a 
pitcher strikingly like the pitchers of Nepenthes, may 
be a wayward relative of the Saxifrage family. Sar- 
racenia, Darlington ia and the Venezuelan genus Heli- 
amphora seem to be more closely allied to one another 
than to the others and make up the Sarraceniaceao. 
These are similar in stamens, style and seed to the 
poppy family. 

PITH£C0CT£NIUM (Greek, monkey's comb; from 
the fruit, which is covered with spurs or warts). Big- 
nonidcece. About 23 species of tropical American bigno- 
nia-like climbers, with racemes of rather large, trumpet- 
shaped white fls. They are mostly natives of Brazil or 
Mexico. They belong to a group of genera character- 
ized by having a short and thick capsule (ovoid or ob- 
long), and the seeds arranged more or less distinctly in 
2 or more rows, while Big^onia belongs to a group of 
genera characterized by a long, linear capsule and seeds 
arranged in a single row. Generic characters: calyx 
truncate or minutely 5-toothed; corolla-tube gradually 
swollen above the cylindrical base, often incurved, 
limb somewhat 2-lipped, lobes 5, rounded, spreading; 
stamens 4, didynamous, fixed to the cylindrical part of 
the tube : capsule densely covered with prickles or 
warts. The Ivs. have 3 Ifts., or the terminal one is 
sometimes lacking or transformed into a tendril as in 
the 2 species below. The following are cult, in S. Calif. 

A. Fl8, completely white, 

olematideiuii, Griseb. {Anemopatgrna elematideumt 
Griseb. Bigndnia dlba, Hort. not Aubl., according to 
Franceschi). Lvs. sometimes with 3 Ifts., sometimes 
with 2 Ifts. and a tendril; Ifts. ovate, suddenly con- 
tracted into a long, blunt acumen, very shortly wedge- 
shaped at the base: cymes terminal, few-fld., racemi- 
form or corymbiform. Argentine.— Grisebach says his 
Anemopaegma clematideum must be transferred to 
Pithecoctenium because of the sessile, muricate cap- 
sule, the septum slightly reduplicate at the margin and 
the hilum of the seeds linear, although it approaches 
the smooth seed of Anemopaegma. (Anemop.iBgma dif- 
fers from Pithecoctenium in having a smooth capsule 
and seeds in a single series.) 

AA. Fls, white, yellow-throated. 

marielitniii, Moq. Lfts. cordate, acute: fls. In a ter- 
minal, many-fld. raceme ; corolla 1 in. long: fr. 3 In. 
long. Mex. 

P. buceiTuUdriumt Mairet. See Bignonia. -^^ |^, 

PITHECOLOBIUM (Greek, monkey's ear). Legumi- 
ndscB. A hundred or more species of tropical shrubs or 
trees, with or without stipular spines: lvs. bipinnate: 
fls. usually white, pentamerous, or rarely hexamerous; 
corolla tubular or funnel-shaped ; stamens few or very 
many. For distinction from near allies, see Inga. 
These plants are cult, in the South, especially Calif., 
for shade and forage. 

A. Plants spiny. 
B. Lfts. 1 pair. 

dAlce, Benth. (/tiga di2i!ci«,Willd., not Mart.). Small 
treu: lvs. bipinnate; pinnsB 2 pairs; lfts. usually 1 pair, 
much narrower on one side of the midrib and with a 
nearly straight margin, the other side broader, obtuse, 
but with a minute point at the tip on the upper surface, 
and a small gland between the forking petioles ; petioles 
hairy, shorter than the lfts. : stipular spines very short 
and straight: racemes terminal: fls. white: pod twisted, 
red, glabrous. Mexico, Philippines. Consult Inga. 

BB. Lfts, 5-10 pairs. 

Mezioiniim, Rose. Tree, 15-20 ft. high: lvs. with 
straight, stipular spines (sometimes wanting) 1 line 
long; pinnsB 2-5 pairs; lfts. 5-10 pairs: inflorescence 
paniculate: fls. in heads, pedicelled. Mexico, where it 
is commonly called ehino.—J. N. Rose says that it has 
much the habit of the Mesquit, is valuable for its wood 
and is rapidly becoming exterminated. 



BBS. Lfts. lO-W pairs. 

brevifdlium, Benth. Shrub: pinnae 3-5 pairs; lfts. 
10-20 pairs, oblong-linear, 2-3 lines long. Along the 
Rio Grande in Texas, where the evergreen foliage ia 
said to be readily eaten in winter by sheep and goats. 
—Franceschi says the whitish fls. are much sought by 
bees. 

AA. Plants spineless. 

SamAn, Griseb. Tall tree: pinnae 2-6 pairs; lfts. 2>7 
pairs, obliquely obovate or obovate-oblong: corolla yel- 
lowish ; stamens light crimson. The fls. are balls of red 
stamens an inch or two in diameter. Trop. Amer. G.C. 
III. 11:557.— Called Rain-tree because it bursts into leaf 
and flower at the beginning of the rainy season. A rapid- 
growing tree planted throughout the tropics for its dense 
shade and also because Its pods filled with rich sugar 
pulp are eagerly eaten by cattle and horses. y^^ j^^ 

PITS will be discussed under Winter I^tection. 

PITTOBPOBUM (Greek, pitch seed; in allusion to 
the resinous coating of the seeds). PiUospordeea. 
About 100 species of hardy or half-hardy evergreen 
shrubs or small trees, met with chiefly in the southern 
hemisphere and largely in Australasia. Lvs. alternate, 
mostly entire, the terminal ones in subverticillate ro- 
settes : fls. mostly solitary or umbellate in the axils of 
the terminal lvs., regular, the parts in 5's; sepals dis- 
tinct or connate at base; petals connivent or cohering^ 
at base: ovary 1-celled; placentfe 3, parietal; style 1; 
stigma 1 : fr. a globular woody pod, 2-many-seeded. 
Handsome, often fragrant evergreen shrubs cult, in the 
greenhouse at the East, in the open in Calif, and the 
South. Prop, by seeds, or cuttings of the half -ripened 

woo^' J. BuRTT Davy. 

Pittosporums at Los Angeles: P. undulatum is used 
considerably for hedges, for which purpose it is very 
good. A specimen in Singleton Court about 25 years 
old is more than 25 ft. high. It seeds very proftisely 
each year, and the blossoms are very sweet in smell 
and, owing to their great number, nutke a fine show. 
This tree is nearly as far through the top as it is high. 
P. nigricans or P. eugenioides do not grow as com- 
pact. The undersigned knows of some specimens of 
P. eugenioides that are 35 ft. high and 12 ft. through 
the top. The only other kinds at all common here are 
P. viridiflorum, eras si folium, Tobira and its Tar. 
variegatum and P. tenuifolium. The latter is similar 
to what goes here under the names of P. eugenioides 
or nigricans t except that the lvs. are about one-third 
the size. P. revolutum and rhombifolium are less 
known in cultivation here. Eknbst Bbaumton. 



crassifolium, 1. 
eusenioides, 3. 
nigra, 2. 
nigricans. 2. 
phillyraeoides, 4. 
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undulatum, 8. 
variesatum. 10. 
viridiflonun, 5. 



A. Fls. chocolate to almost black: seeds black, 

1. orasBifdlinm, Soland. {P. Bdlphii, Kirk?). Kaso. 
Tall shrub or small tree of pyramidal growth, rarely ex- 
ceeding 30 ft. : lvs. 2-3 in. long, very obtuse, thick and 
leathery, glabrous and dark green above, clothed beneath 
with dense white tomentum: pedicels ^-I in. long: fls. 
% in. long; sepals linear, densely pubescent: fx. 1 in. 
long; seeds ripen in about flve months. March, April. 
New Zealand. G.C. 111.26:205. P.S. 21:2151. B.M. 
5978. — Useful for ornamental planting on account of 
its pale, somewhat glaucous foliage: hardy and espe- 
cially valuable for wind-breaks along the coast, with- 
standing the severest gales and uninjured by the ocean 
spray. 

2. tenuifdlitim, Gaertn. (P. n\grieans, Hort. P. n\gra, 
Hort. ? ) . Tawhiwhi. Small tree, 20-40 ft. high, of sym- 
metrical and compact growth: lvs. I>^-2 in. long, acute, 
thin, dull green, glabrous and shining: pedicels }i in. 
long: fls. K in. long; sepals oblong, acute, glabrous: 
fr. 14 in. long; seeds black. April. New Zealand.— Used 
in Calif, for clipped hedges and mass planting. 



PITTOSPOHUM 

AA. Fli. j/elloie or grttHitK yellour. 
B. Plant giabrout tktvughoul; »tpalt very thort, 

3. •ncanloldM, A. Cunn. Takata. Sm&ll tre«, SO-W 
ft. hitch; Its. bright yellowish green, shlntiig, hnncliiome, 
3-4>i In. long, ftcute; mnrKiDg often uadulaie: fla. ^ iu. 
long or lesa, partially raoofficloua or diiecloua; sepals 
very acute: fr. H In. long, aplculate; seeds mature in 
about 12 montha. April. New Zealand.-ln Calif, the 
most eitenalvely cull, species, niucb uaed tor clipped 
hedges and omaniental abrubbenr; hardy; grovlh rapid. 
A TSrieglted variety ia cult, in Europe. 

4. phiUyraoldM, DC. Small, graceful tree or slender 
ahrub with the habit of a weepiug willow: Ivs. 2-^ in. 
loDg, with a small booked point: fls. % in. long, soli- 
tary, yellow, often ditnciona; sepaia very obtnae : fr. 
K in. long, oval, much compreaaed, yellow; seed dark 
or orange-red. Deserta of Interior Australia. 

5. TlildUlAnim, Sims. Cafk Pittospohitu. Shmb, 
6 ft. high : Ivs. obovate. obtuse and reluse, glabrous, 
ablaiag and reticulate beneath : Bs. Id somewhat glo- 
bose panicles, greenish yellow, jagmine-scented: pedi- 
cels glabrous. Cape Colony. B.M. IBlM.-lnt. by Pran- 
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BB. Plan 
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I. Tree. flO-80 ft., or when grown as a pot shrub 4-6 

'id Irregalarly 

 .Ih 



!. rhombold-o 
1 from the middle up; veins prominent o 
Bides: fla. In a corymb resembling that of a Comna; 
aepals obtuse; petals and capsule bi In. long: seeda 2-3, 
black. Queenaland. — Prancescbl says that the band- 
some yellow berries persist all winter In 9. Calif. 

8. midnUnni, Vent. Moos Oramqi. Fig. 1836. With 
as a shmb or small tree: Irs. oval-oblong to lanceolate. 
«ntlre, Oat or undulate, rich deep green, margins often 



Dnmerona, light brown. Spring. Aoatralia. B.K. 1:16. 



Ish; sepals minute, pubescent, lanceolatei 
; petals linear: capsule 4-8eeded. Feb.,Har- 
IntUa. — Int. by Franceschi, 1897, who says It has very 
rich foliage, silky white in the new growth. 



with lotetr tide of Ivt., t/oung tkaoU anS 
peaictli densely elolhed mith ruilji tomenfun: 
sepals H >n. long, 

6. NTOlfttUB, Dryand. Tail shrub : Its. 2}<-3 In. 
lotig, 1-lK in. wide, acutlsh: fls. % In. long, yellow; 
sepals acomlnate, tips recurved: fr. H-H in. long, 
rough outalde; seeds t«d or brown. Feb.-Aprll. Aus- 
tralia. B.R. 3:186. 

AAA, FU. leXitt, grttntfti wAits or j/ellouiih whitt. 
B. Irvi. aeutt or acumimite. 

7. ifeomblldliiiin, A. Cunn. (jueemsijand Pittosfo- 

BtJii. Ti "- "" - -' -  -"-" ' ' 

ft. high 



ived and recurved : peduncles 1-2-Bi 



BB. Lvi. verti Dbfuie or niuie. 

10. Tobtra, Dryand. Tobira. Japakkbe Pitiospo- 
BUM. Winter- dowering shrub: Ivs. obovate, glabrous, 
dark green above, pale beneath: fig. in a terminal ses- 
sile umbel, pure white, fragrant. China and Japan- 
Withstands some froat. Var. TUlegitnin, Hort. (Fig. 
1837), has Ivs. variegated with white.-In the Bast this 
variety is the favorite PIthiiporum, as It makes a good 
house plant. The typical form Is also cult. In Pla. 

J. Bdbtt Davt. 

PIXT or nowsrlng Xou is Fgxidanthtra barbulala. 

PLACEA (possibly derived from a ChUean name). 
Amarytlidieea. Five species of rare and beautiful 
Chilean bnlbg, of dlfflcult culture bearing showy fls. 
something like an Amaryllis (Hlppeastnun), the colors 
being white or yellow, streaked with red. Botanleally 
the peculiar feature of Placea is lU cup or coronal 
wblch Is smaller than that of Narcissus and red, instead 
of yellow or white. The beauty of the Placeas, how- 
ever. Is of the Hippeaatrum type, though the fls. are 
not so symmetrical, for at first sight It looks as If (wo 
of the perianth -segmen la were torn away. Placess are 
generally classed as autumn-flowerlug bulbs. Though 
natives of the Andes at considerable elevations they 
are not hardy. The bulbs are aald to lie deep In the 
ground In their native country, and pot culture Is 
generally oonaidered unsuitable for deep-lying bulbs. 
There is probably nothing In the genus Oner than 
P. omata as depicted In The Garden, with its umbel 
of 4 fla. each 3 in. aoroas, and painted with red on a 
white ground, while each perianth has a strong green 
stripe up the middle. Vet Lemaire declares that his 
P. grayuiiflom has much larger flowers, the other 
parts of the plant being three times as large as In 
P. omata. P. omata was the first species discovered, 
but Miera, who found It In 1824, lost all his bulbs by 
shipwreck, together with the greater part of bis coUec- 

-piacea." says Uaz Leichtlln, In Gn. 54, p. 610, 'Is 
one of those bulbs which will not be pot-bound. I either 
plant them in a walled frame which Is kept free of 
frost, UT Iq a low house which has a border OB the souUt 
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side, and is kept at 37° or 40° F. at nighi, and leave 
them alone. They go to rest about August and push 
up about December, flowering in May. In a pot they 
ought to have their exact time of rest, and must be 
buried in the soil, which ought to be very rich, but in 
pots they are not certain to flower. Thev must be 
planted with at least an inch of soil over their necks, 
and they prefer a loose soil. I use thoroughly decom- 
posed cow manure (three and four years old), mixed 
during decomposition with one-third silver sand." 

Generic characters: perianth funnel-shaped, with 
scarcely any tube; corona funnel-shaped, inserted at the 
base of the segments, deeply cut, the divisions notched, 
stamens inserted inside the corona: ovarv top-shaped, 
3-celled; ovules many, superposed: style declinate: 
stigma capitate, obscurely 3-lobed. 

onULta, Miers. Bulb 1 in. thick: Ivs. 2, linear, appear- 
ing with the fls. : scape 6-9 in. high: umbel 4-4>-fld. : 
perianth -segments l-l}i in. long. B.R. 27:50. Gn. 
54:1202. 

P. grandinbTa, Tjem., is thrice as biff as P. omata, more flor- 
iferoos, and la essentiHlly distingaished by its perianth-seg* 
ments, which are more acuminate and sharp- iK>inted. I.H. 
15:574. F.S. 20:2047 (erroneously as P. omata). jf^ ^ ])f , 

PLA0IAHTHU8 (Greek, oblique flower), MalvdeecB. 
About 11 species of tender shrubs and herbs from Aus- 
tralia, New Zealand and Van Dieman's Land, with large 
or small white 5-petaled flowers. They are hardy in the 
most favored parts of England. The finest species is 
P. Lyalli, which, however, is not easily prop, by cut- 
tings. This species is grown as a pot plant or for 
cutting. The house treatment given Daphne will suit 
it well. None of the species is offered in America. 
They are known as "Ribbon Trees." 

Generic characters: Bractlets none or distant from 
the calyx: calyx 5-toothed or cut ; column of stamens 
divided at the apex into many filaments: cells of ovary 
2-5, rarely 1 or many : ovules solitary, pendulous ; car- 
pels in a single series : style-branches longitudinally 
stigmatose within. Foliage and infiorescence various. 
Distinguished from Abutilon by the number of ovules. 

A. Fl». large, l-lj^ in, across, 

L^alli, Hook. Small branching tree, 20-30 ft. high: 
Ivs. 2-4 in. long, cordate-ovate, doubly crenate, pale or 
white beneath ; petiole 1-m in. long: fls. 1-1^ in. 
across, numerous, drooping, in axillary clusters of 3-5; 
styles pink; calyx campanulate. July. B.M. 5935. Gn. 
44:917. G.C. III. 4:209. -Said to be evergreen below 
3,000 ft. in New Zealand, deciduous above. 

AA. Fls, small f ^ in, across or less, 

L&mpenii, Booth. Botanically only a variety of P. 
pulchellus, but horticulturally incomparably superior. 
Shrub, attaining 6-8 ft. : Ivs. oblong-lanceolate, 4-^ x 
}4-l in., sharply serrate: fls. in short, axillary leafy 
panicles, very numerous and crowded ; styles very 
small. Van Dieman's Land. G.C. II. 22:201. 

]niloh611ll8, Gray {Abutilon pulchellum. Sweet. A. 
paichrunif Don). Tall shrub: Ivs. lanceolate, cordate, 
acuminate, 2-3 in. long, coarsely crenate: fls. few, 
clustered along rachis of axillary racemes: ovary 
5-celled. Australia. BM. 2753 (Sida pulchella), 

H. A. SiEBRBCHT and W. M. 

PLAOIOBOTHBTB (Greek, plagios, sideways, and 
hothros, pit or hollow; wherefore the name should have 
been written P/a(;rto&o/Aruji ) . Borragindcem. Nine spe- 
cies of low-growing, commonly diffuse annuals from 
western America, with small white fls. Here belongs P, 
ncthofdlvuSf Gray, which was once advertised by Breck 
under its synonym Kritrichium nothofulvum. Gray. 
This plant has no horticultural standing and is no 
longer advertised. See Gray's Syn. Flora of N. Amer. 

PLAVERA (after J. J. Planer (1743-1789), professor 
of medicine at Erfurt; author of several books on bot- 
any). [Trticdeeoi. Water Elm. Monotypic genus, allied 
to Ulmus and Celtis: Ivs. pinnately veined, alternate: 
fls. polygamous, with deeply 4-5-lobed calyx; staminate 
fls. short-stalked, in clusters at the base of the young 



branchlets, with 4-5 stamens ; pistillate or perfect ones 
on rather slender stalks, 1-3 in the axils of the lower 
Ivs. : fr. a small muricate nut. The only species is P. 
aqnitioa, Gmel. {Andnymus aqudticus, Walt. P, ulmi- 
fdliOf Michx.). Small tree, sometimes to 40 ft.: Ivs. 
short-petioled, somewhat unequal at the base, ovate to 
ovate-oblong, unequallv serrate, glabrous at length and 
somewhat leathery, \%-2% in. long: fr. oval, % in. 
long, with irregularly crested fleshy ribs. April, Mav. 
S. 111. and Ky. to Fla. and Tex. S.S. 7:316. This tr^e 
is not in general cultivation and has little to recom- 
mend it as an ornamental plant. It would not prove 
hardy north. It will probably thrive best in moist soil 
and be prop, by seeds sown soon after ripening in May 
and by layers. The plants sometimes cult, under the 
name of P.aquatica belong either to Ulmus eampestris, 
var. viminaliSt U, Chinensis, or U, alata, to which the 
true Planera is similar in foliage, or to some other small- 
leaved elm. 

P. oeuminAta, Lindl.»ZelkowaKeaki.— P. carpinifblia, Wats. 
»Z*«lkowa carpinlfolia.— P. Japdniea, var. VerschaffeUi, Hort. 
•^Zelkowa Japonica, var. Verschaffelti.— P. Keaki, C. Koch=- 
Zelkowa Keaki.— P. ripens, Hort.=nimua pumilaor Chinensis. 
—P. Hiehardi, Michx.=Zelkowa earpinifolia. 

AURED RKHDBR. 

FLAHE-TBEE. See Platanus, 

PLAKEB-TBEE. Planera. 

PLAKT (Latin, planta), A plant is a living organism 
consisting of one or more cells, some of which, in most of 
the higher forms, contain a green substance— cA/o«t>pAy// 
—by the aid of which they are able in the light to con- 
struct carbohydrate food-matters (as sugar, starch, etc. ) 
from carbon dioxid and water. The cell protoplasm 
assimilates or uses these carbohydrates and is nour- 
ished by them, and from the elements they furnish it 
is able to make cellulose, the substance which walls 
it in, and gives strength and solidity to the plant. 
Animals do not (as a rule, at least) have chlorophyll, 
and cannot construct carbohydrates from carbon dioxid 
and water. Some plants have the habit of absorb- 
ing their carbohydrates ready-made from otiier organ- 
isms, and they are destitute of chlorophyll, as in case 
of the fungi, lichens, bacteria, and some flowering 
plants (e. g., dodder, Indian pipe, beech drops, etc.). 
Such plants are more or less degenerated, and are phys- 
iologically like animals, but they still retain enough of 
the typical plant structure so that we are rarely at a 
loss- where to place them. Green plants absorb carbon 
dioxid from the air, and in the process of carbohydrate 
formation they give off a certain quantity of oxygen. 
However, in the further chemical activities of their cells 
oxygen is absorbed and carbon dioxid is given off. In 
the plants which are not green (and in animals, also) the 
flrst process is wanting, while the second takes place. 
These facts have given rise to the view that plants and 
animals are quite opposite in their physiological rela- 
tions to the surrounding air. They should not be con- 
trasted, however, in this way; it is more exact to say that 
green plants have two important nutritive functiogs, 
namely (1) carbon absorption and fixation (technically, 
photosynthesis), and (2) the assimilation of food mat- 
ters. Respiration— in the process of which oxygen is 
absorbed and carbon dioxid is given off— occurs in all 
plants and animals. q, e. Bbsset. 

PLANTAOO (the Latin name) comprises some 200 or 
more species of annual or perennial herbs or subshrubs 
occurring in many parts of the world. It is a weedy 
genus, and only two or three species have any economic 
or commercial value worth mentioning. They are gen- 
erally known as Plantains, although this name is also 
applied to certain bananas (see Jfu«a), which are plants 
of widely different kind. Planiago lanceolata, or Rib- 
wort, is sometimes used in pasture mixtures abroad, be- 
cause it affords more or less spring pasturage on dry 
and sterile soils. The seed is offered by American 
seedsmen for feeding birds, but not for sowing. In 
this country, however, it is one of the vilest of lawn 
weeds, thriving in our hot, dry soils when grass kills 
out. The only remedy for it is to secure a better stand 
of grass, and this is made possible by making the ground 
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rich u>d lo traatliis II that it will hold molstDre. Plan- 
tago Oormiopui, the Bucks-honi Pluiti^n, native to Eu- 
rope. Asia &ud Nonh Africa, la aomellniei eaten aa a 
Ct-herb (see p. 697). It Ib a low perennial, with Uoeu- 
iceolate often pionatiad leavea. It U 



a aubjoct for oolonlEing In „ 

^ns of ponds. It la perennial, wil 

■tout rootstock, large 

■binlDK leaf- blades, bdi 

liiInK t-2 ft. hieh and b 
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P. major {Vlg. 1S38) ia i 
mon dooryard weed. There are about 20 
native or natnntiied apecles in North 
Ani«rlea. Plantago ia the typical K^nua 
of the Plantaginacea, a family that con- 
tains two other genera, both monotypla.— 
Littorelia tn Europe and northern North 
America, and Boug:uerla In the Andes of 
Peru and Chile. l, g. g. 

PLAVTAn. See Flantago and Muta. 

TLtXtLiaULr. PvHkia. 

PLA>TAI>. SATTLXUAXZ. BUra- 



FLAXIAUT, WILD. Etlieonia Bihai. 

PLAVT-BESZDniO. Practical agri- 
eoltarlBta the world orer have long rec- 
ognlied that animals can be greatly Im- 
proved by Intelligent breeding, but it Is 
only within the lost century that It has 

Improved In the same way. Even yet some 
of the fundamental principles of plant- 
breeding are not generally understood and 
require to bf demonHtrated experiment- 
ally. Witbln recent ; 
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t Iniiortaijt tolkaof Wan- 



night ai 
In the early part of the _ _ 
tury. KnlKbt was the flratj|^%w 
practical value of hybrid linBtj^^^ 
production -• ■- --j^*-"  

every species of fruit will gena 
better twined by Introducing tt 
of oqi^ftriety of fruit Into the lilossffma 
of^pRher than by propagating froi 

lUlffe kind." The otV ' '-"'-- 

factor of plant-breeding, that of seCeotlon, ^T^ ""£7 ~ 
wn-i first established by Van Mona, a Bel- J^ nmIS^' 
glan horticulturist who worked mainly 
with pears. (See Ensay S, "Survival of the UtUike," 
Bailey.) Since this time many Investigalors have given 
time and thought to the ways In which plants may be 
Improved, until at present we have eslabliahed a fairly 
definite system which may be followed, with slight 
variation, In the amelioration and improvement ot any 
plant. 

The plant-breeder must first of all recognise that a 
thorough knowledge ot the plant he desires to Improve 
is of primary Importance. The time for haphaiard ex- 
perimenting has long since gone by, and the experi- 
menter may simply waste his time if his efforts are not 
well directed. It It la apples or wheat that he desires to 
Improve, all of the varieties of apples and wheat shonld 
be Ritidled and their qualities recognised. The experi- 
menter should always have In view a definite Improve- 
ment which he wishes to obtain, and the varieties which 
exhibit this feature In the highest degree should be 
•elected tor the work. If working from the utilitarian 



standpoint, the deslrKbllity of hsving a definite aim in 
view con hardly be ovtrestl mated, as It Is only In this 
way that the breeder can be guided In his selection ot 
the parent stock or Blocks. 

Systematic plant-breeding includes two processes 
largely distinct in their nature: (1) The production of 
variations, and (2) the fixation and augmentation ot 
desirable variations by methodlnat selection. 

In order to improve a plant It must be induced to vsry 
in ihe required direction. If this variation Is brought 
about by some environmental change the same condi- 
tions are maintained through another generation, and the 
plants showing the greatest variation in the required 
direction are again selectei!. thus gradually leading to 
a progressive Improvement in the character desired. 
It the variation is pnKloced by hybridisation it must be 
fixed and rendered hereditary by a similar process of 
selection. Thus, whether breeding by selection alone 
or by hybridisation, these two factors of breeding enter 
Into the process. 

Vaeiations, How Phodccbd. — In general, plants 
reproduce their main characters unchanged. The sta- 
bility of the races of our cultivated plants and natural 
species depends upon this law of heredity, which has 
l>een expressed In the aphorism "like produces like." 
Plants, however, are not fixed and stable beings, but 
are eminently plastic and variable. Every individual 
differs from every other Individual in some way, just 
as every Individual animal differs from every other 
individual ot the same race. These individual vari- 
ations which enable us to recognize one plant from 
another, or one animal from another, and which are 
inherent in the being Itself and not, so tar as can be 
determined, dependent upon environment, are what 
Darwin termed "indefinite variations." and are now gen- 
erally known as "congenlUl variations." If we examlno 
a row ot nnrsery trees ot apple or peach we find that 
every individual may be clearly recognised by soma 
distinctive character. Some trees grow erect and eol- 
nmnar. some low and spreading, some branch low, some 
high, some have large leaves, some small leaves, and by 
a careful examination numerous other distinguishing 
characters can be found. It Is on these Indivlduia 
variations that the improvement of plants by selection 
mainly depends. 

It has been found by breeders of both plants and 
' aalB thst Individuals vary greatly In the power of 
smittlDg their characters to their ofrsprlng. and 
uiiB Is one of the most Important factors In plant- 
breeding. As an illustration, ten Individual cotton 
plants may l>e selected which produce an exceptionally 
long lint of comparatively the same character. If the 
seeds from each of these ten select plants are planted 
separately It will be found that the ten plants vary 
greatly In their ability to transmit this character of 
producing long lint to their offspring. The entire prog- 
eny of one plant may revert and produce a much 
shorter staple than the parent form. On the other 
hand, one of the original ten plants may have the power 
of inheritance strongly developed and transmit to the 
great majority of Its progeny the quality of producing 
long lint. It is to the progeny, then, of this individual 
that the breeder must look in order to fix a new race of 
long-stsple cotton. The strength of the hereditary ten- 
dency is thus ot the greatest Importance lo the breeder. 

Another form of variation probably important to the 
plant-breeder is that caused as a direct result of envl- 

cause all plants subject to the same environment tend 
to vary In the same direction. As an itlustration, plants 
removed from a low altitude to a high altitude tjecome 
dwarfed In stature and the fiowers become larger and 
usually brighter colorpd. Transfi-rring the plant to the 
 growing it under marlllme ■"■--- 



ally r 






■e sucrulent. It such plants 
Ferred back to the Interior, away from all effects of the 
lea. the next year they usually, if not always, revert 
sntlrely to their original characters. If. however, they 
ire grown In a maritime region for several generotlona 
ind the seed Is selected every year from the most suc- 
:ulent Individuals, It Is believed that a succulent sort 
may be originated more quickly than In any other way. 
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How Talnable this factor of enTlroTunent Is <n the origi- 
nation of n«wl7 cultivated sorts yet remains to be dem- 
onstrated aclentificallT, bat some practical plant-breed- 
ers contend that It Is a (acter of very Kreat Importance. 







U3t. DUbiwu lIliutntiiiB 



and plants entirely different from the lype 
are produced. These yariations are ususjiy very marked 
ones and no definite cause for their appearance Is yet 
known. Uacy valuable races of cultivated plants owe 
their origin te variation of this sort. For instance, the 
Cupid type of the sweet pea, a dwarf race, orlgiiiated 
as a seedling sport from the Emily Henderaon, an ordi- 
nary tall sort, and certain other sweet peas, the writer 
is informed, show a tendency to sport in this way. 
Another variation of similar kind is the change In 
character of certain parte or branches ot IndivldUBls, 
known as bad-sporting. Bud-sporta have proved par- 
ticularly valuable in producing new sorts of cbrysan- 
themum and other plante cultivated for their flowers. 
There appears to be no way in which the breeder can 
induce seedling- or bud -sports, and the only course 
■eemi to be to watch carefully for their occurrence and 
be ready to utillie them whenever they appear. 



Thei 
intermingling of species and v. 



ssby hjli 

my Rrade of inter 



IS produe 
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retain It true to type and In v 



ed instance known to the writer of the 
Improvement of a plant by selection alooe and the de- 
pendence of an entire industry on this faetoF, is that ot 
the sea Inland cotton. Every successful grower of sea 
lalaod cotton selects his seed each year with the great- 
est eara, and purauee year after year a definite process 
of continnous selection. In beginning selection, the 
general crop is examined and a number of indEviduats 
selected which seem from general appearance, vigor, 
pcoductiveness. ete., te be superior plants. These su- 
perior plants are then subjected to a very critical eiamt- 
nation as te (1) vigor, (2) product jveness, (3) season, 
(4) covering and sise of seed, (5) character of staple, ete. 
Under the last heading, 'character of staple," attention 
is given to (b) length, (») strength, (c| sllkiness, (d) 
fineness, (e) uniformity ot length and (f) proportion of 
lint to seed. etc. Pioally, considering all ot Ihe abore 



V the 



lected and sometimes fixed into stable races (.roas 
ing in general is probably the most active agency In 
procuring variation, and Is thus of the higbent Impor 
tance to the plant-breeder, Inasmuch aa the production 
of the Initial variation of a desired kind an<i In a de- 
sired direction Is the most difficult achievement. 

luPBOTKHiNT BT SEI.ECTTON. — Improvement by selec- 
tion depends upon the principle ot gradually augment- 
ing a quality by selocting seed each year tram t' ' 



inality 
aal whi 



individual which by comparison with numerous ott 
Individuals Is faund te eihibit the character desired 







the greatest perfection or highest degree. By this con- 
stant selection of seed from the best indirldual, It has 
beea found that the desired quality can be secured la 
more and more marked degree the longer the selection 
is continued. It is to this cumulative power ot setec- 



polntB carefully, the individual which is found W be su- 
perior to all olhera is selected. The seed from this Is 
saved aod planted the neit year la a select patch and 
will usually yield some 600 indivlduala. 
The second year a single superior plant is selected 

from the seed ot the plant selected the firat year. The 
seed of the remaining Individuals of the 500 plants is 
retained to plant a special seed pateh the third year. 

The third year the seed of the specially selected plant 
of the preceding year is grown by itself, producing 
some .'lOO plants, from among which s single superior 
Individual is again selected. The seed of the remaining 
500 plants Is again retained to plant a special seed patch 
the lourth year, i^urlher than this, in the third year 
the seed of the 500 plants grown the previous year is 
planted by itself and will prodnce a pateh of some 5 
acres In extent, which will yield sufficient seed to plant 
the general crop in the fourth year of the selecllon. 
(Compare Pig. 1B39. ) In succeeding yeara this policy Is 
continued, the general crop being grown continuously 
from seed at a higher and higher grade of selection. 
Under this continuous selection the quality and length 
of the Eteple has Iwen continnousiy improved (Kg. 
1840), and the yield increased, so that the growers to- 
day are producing more cotton than ever before and of 
a better quality. Corn (Pig. 1841|, wheat, and very many 
of our races of other cultivated plants have been im- 
proved in a similar manner, and many of onr most valu- 
able races to-day are simply types gradually ameliorated 
through years ot continuous selection. 

In a similar manner selection may be used to improve 
any character ot a plant, as the shape or color of a 
flower, acidity of the fruit, sugar content of the root (as 
In the beet), protein content of the seed (as In com and 
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OTerestimated. 

In all of our orchard frulta eelectlon hu played a 
moBt Important p»rt, Ihongh here the priwesB la elightly 
different, as the Bclectlou U usually limited to a single 
generation, the beat individual among many seedllngB 
being selected and propagnted by buds or gTsfts so that 
(unber selection to fix and retain its qualities are un- 
neceeaary. In this iray was produiied Cbe famous Con- 
cord frape, the Dana Hovey pear, the Wealthy apple, 
etc. It must not be understood, however, that continu- 
ous selection would not give valuable results among 
orrhard tmits also. Some of our good aeleet seedling 
varieties are seedlings of aeleet seedlings, and the pro- 
cess is thus a aoDtlnuous one, though curled on largely 
by ilifferent experimenters owing Ia the long time re- 
quired to secure fruits. 

The character of the Individual as a whole is a factor 
of prime ImporlAnce in selection, and should be clearly 
recoguiied by every one striving for Improved or 
pedigree plants. The aim shonid not be to select (he 
■ingle best fruit, but to select fruit from tbe best Indi- 
vidual plant. If one is 
ber of seed he would pi 
depend upon examining a 
erenee to the plants on which they grew, and selecting 
that one for propagation which was found tocontain tbe 
fewest seed. He should eiBmine the fruit on numerous 
trees, ind then take seed for planting from Chat tree 
which by the examination of many fruits is found to 
show tbe most decided general tendency toward seed- 



factor in tlie development of our cultivated plants, 
gome go so fsr as to assert that all other factors are 
of minor Importance. Botb crossing and selection, 
however, have their deflnito and distinct places in any 
rational aystem of pi ant- breed lug. When used alone In 
the Improvement of plants, selection depends upon the 
adding up of small, Insignlflcant variations through 
many generations, which in the end may possibly 
result In marvelous differences; but by this method the 
breeder has no way to farce the change, and must be 
■atlsBed with slight variation and long-continued selec- 
tion. When marked changes and uew creations are 
desired It Is to crossing or to chance sports that at- 
tention must be directed. 
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Un. Aaullacia flmnn. llluatratina tt 



ia natanS^too old to 'iienUoa"^'* bud of tbe 



havlna faUsn swaf. 



remnanU of the  



In the formation of the varieties and n 

vated plants, but tbe resotcs obtained are in many ei 

closely connected with selection. In the productiot 






•ay plant! 



i crossing of mark- 

obtalned combining 
[ two aiBUnci aorts, with an eliml- 
■able features. In plants wblch are 

igated by vegetative parts, sach as bnde, grafts, 

igs, etc., a desirable variation obtained by cross- 

nay be propagated dl- 

T wilbout further Im- 

;ment. Thla 



ird fruits. __ 
tbe case of plants propa- 
gated by seed, however, a 
valuable hybrid must be 
Inbred and selected for 
several generations until a 
fixed type la produced. 

of crossing 



r hybridiilng plai 



neither diUcu 



ir myst. 



It is simply necessary 



ma1e(~ 



male and t 



lM3i Plant atAaollMlU with 



ily borne on the si 
Individual and in the s. 
flower. In some cases 
in the castor bean, & 
etc., both sexes are hi 
on tbe same plant but In 
different flowers, while In 
other cases, as In the date palm, hemp, box elder, etc., 



If tl 






n has the atamena and 



emoved before 
they burst and discharge the pollen. Tbls Is necessary 
In order to prevent self -fertQlialion. In some In- 
stances, as In cbe case of the columbine, this can be 
done very easily by simply selecting a bud Just before 
it opens (Pig. 1842) and prying the tips of the petals 
apart so that tbe stamens may be pulled off with small 
pincers or forceps. Tbe bud should then b« Inclosed 
In a small paper bag until the pistil matures normally, 
when the bag may be removed aud the pollen dusted 



e pistil (fen 



'r this I 



again be put over tbe flower to prevent other pollen 
from being brought in by insects, etc. Pig. 1813. In 
some cases the pollen may l>e placed on tbo Immature 
pistil without Injury when tbe flower Is emasculated, 
and this Is a great saving of time when It can be done. 
However, in experiments conducted by C. P. Hart- 
ley, of tbe U. S. Department of AgrlculCure. it baa 
been demonstrated that In some plants tbe pollination 
of immature pistils produces Injury and thus cannot 
be practiced In all cases. 

In some Instances, as In tbe apple, pear, cotton, etc.. 
It Is difficult to pry the petals apart to remove the sta- 
mens, and In sneh cases the corolla may be cut off 
without Injury, In this way exposing the organs so that 
the stamens can be easily removed (Fig. IS41). 

Id striving to secure a certain combination of the good 
characters of any two sorts, very numerous crosses 
between them should bo made In order to furnish the 
breeder greater range of selection. Indeed at every 
step the success of the plant-breeder depends on han- 
dling large numbers. True, the desired variation may 
be secured In a small hatch of crosaea, but the chance 
of succeaa Is Increased In proportion to the number 
handled. In his experiments Burbank has found that 
In peaches about one desirable variety of superior ex- 
cellence Is obtained from each 1,000 seedlings tested, 
while In raspberries and blackberries only atioat one 
BorC in 20,000 has proved to be worthy of retention. 

In the crossing of races and species the hybrids Id 
the Brst generation are usually nearly alike, exbibitinK 
in general tbe same intermediate characters. In the aee- 
ond generation of these hybrids, however, there Is al- 
most Invariably greater variation, and It la usually from 
the plants of tbia generation iha' "'■- • — ' — *■'- 



it v^uable 
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tTpes cui be (elected. It is thus important that tha 
hybrids ot tha first generBtloD should be iubred with 
their own pollen or with pollen ot the hybrids ot the 
Bune combimttion, and aumerous iadivlduala of the sec- 
ond Kenerntlan obtained in which plants showing the 
denired combination of characters are more likely to 

One ot the most prominent cbamclers of crosses is 
their extreme vigor, which is particularly marked in 
racial and specific hybrids where the parents are widely 
distinct in cbaracMrs (Fig. IM5|. In crosses of closely 
related sorts, which are reproduced by buds, cuttings, 

type when propagated by seed, the increase In vigor is 
not commonly so marked. 

Sterility, which is a common character of hybrids of 
very distinct species and races, may prove a detriment 
In cerudn cases; but it is seldom that all of the hybrids 
of any combination are completely sterile, and in most 
instances of this sort complete fertility can probably bo 
secured by selection. 

The improvements which can be secured by means ot 
crossing are almost innumerable, and many ot them, so 
far as we are informed, can be secured In no other way. 
Hucb is the prodactlon of fragrant varieties from odor- 
less tvpes as has been accomplished in the esse of pan- 
sies, and the blending and changing of colon ot flowers 
and fmits. Increased hardlnexs and adaptability to 
growth in warmer climates might possibly be secured 
by simple selection through a long aerie* of years ; but 
they can doubtless be most quickly secured bv crossing 
tender and hardy sorts or species, when plants can be 
obtained which possess these opposite qualities. 

Fiiationof CroaicK. — la plants which are propagated 
by vegetative paria no fixation is necessary, but in those 
which are propagated by seed, all crosses that are 
found to possess desirable qualities must be flied by 
selection Into stable races reproducing these qualities 
true. Usually, a large majorityot the progeny of a cross 
will revert toward one ot the parents, and may not 
show the characters desired. In order lo render the de- 
sired qualities hereditary, the cross must be inbred 
with its own pollen or the pollen of another cross ot 
the same parentage which exhibits the same characters, 
and a large number of plants grown from the seed thus 
produced. The»e plants must then be carefully exam- 
ined and individuals selected for further work which 
have reproduced the desired characters in the highest 
degree. These individuals must be again inbred and the 
process continued for several generations until all of the 

K'ants are reproduced true to the desired type. This, 
most cases, requires from five to six generations ot 
careful selection. The time nsed in selecting lo fli the 
type Is by no means lost, as meanwhile careful attention 
can be given to increasing the fmitfulness so that this 
factor also msv be greatly improved. 



PLATANDS 

way. In orchard fmits, carnations, violeta, pot«- 

I, etc., careful attention should thus be given to the 
s or cuttings used in propagation. By a carefnl 
ction of violet cuttings from those plants which 
e found to produce the greatest number of Kood 
era, P. H. Dorsett has greatly Increased the avera^ 



yield of his plants and believes that an Increased yield 
of nearly 100 per cent is perfectly possible by careful 
attention lo this factor alone. Here, again, it Is not In- 
creased yield merely which can be improved, but various 
other qualities as well. 

The iiteralnre of plant-breeding Is mainly scattered 
through periodicals aud is difficult of access. The prin- 
cipal work treating the subject In a general way is 
Professor Bailey's "Plant-Breeding" (The Harmtllan 
Company. New York, 1895). The following are a fewot 
the most important general papers; "The Production et 
Fiiation des varI6l^s dans les v6g6tBui." by E. A. Car- 
riire, Paris. 18G5; "Die Pfianienmischllnge," by W. O. 
Pocke, Berlin, 1881; "A Selection from the Physiologi- 
cal and Horticultural Papers ot Thotoai Andrew Knight, 
published in the Transsctions of the Royal and Eorti- 
cultural Societies." London, 1841; "Hybrids and their 
Utilliation in Plant-Breeding," by W. T. Swingle and 
H. J. IVebber; Year-book, U. 8. Department of Agri- 
culture, 1897; "Sur la Production et la Fixation des 
Varietes dans les Plantes d-Omement," by Jean Bap- 
tiste Verlot, Paris, 1865; "The Improvement at PlanM 
by Selection," Yearbook, U. S. Department of Agricul- 
ture, 1898; "Hybrid Conference Beporti' Journal Roy. 
Hort, Society, vol. nlv, April, 1900 ; "Survival of the 
Unlike," by Bailey. Hirbebt J. Wibbeb. 

PLAHT CELLAB8 will be treated under Winter Pn- 



Thk Sklbction of VKOKi.mvii P*RT8.— Within re 
cent years some attention has been given to the im 
provement ot plants by the selection ot buds, cuttings 
etc., and the results obtained by certain practical In 
Teatlgatora indicate that much may he accompllslied ii 



PLATASUB (its ancient Greek name). Plalanirta. 
pLANE-TBta. BVTTOHVOOD. Omameutal declduoua 

trees with alternate, petloled, rather large, palmately 
lobed IvB. and small greenish flowers in globular, soli- 
tary or racemose, slender-stalked and drooping heads, 
followed by similar heads of fruits remaining on the 
branches during the winter. The smooth, light-colored 
often almost creamy white bark of tbe branches and 
limbs, usually mottled by darker blotches of tbe older 
bark, which peels olT In large thin plates, gives tho 
tree a very characteristic appearance in winter, while In 
summer the Plane-tree, with Its large bead of dense 
bright green foliage and with its massive trunk, is a 
beautiful and maJBslio shade tree. The native Plala»Ht 
ocridenlalii is hardv north and P. arienlalia hardv as 
far north as Mass., while the southwestern and Mexican 
species cannot be cult. In the North. From time imme- 
morial the Oriental Plane, which was well known to tbe 
ancient Greek writers, has been famous for the large 



PLATANUS 

■iie It ftttftlni— trunks o( 30 (t. diameter aad more km 
ntported to exist— sod has been pUntod u k ahade tree 
In W. All* kod S. Europe, and tod*; it 1b «till one of 
tbe favorite street trees tbroughoat the teniperate re- 
gion! o( Europe. It tau also been recognized Id ihia 
country as one of the best street trees, even i« be pre- 
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ferred to the native Plane, wblch, unfortunately, suffers 
from tbe attacks of a fungus. Clirsipi>ri urn neri'Ueguum. 
while the Oriental is not injured by it. The Plane-trees 
■tand pruning— even severe pruning— well. To what 
extent they are someliroes pruned In European cities 
without losing their vilality is shown In an Interesting 
Illustration in - Forest Leaves," vol. 3, p. 97. They are 
also easily transplanted even as larger trees. They grow 
best In a deep and rich, uioist Boll. Prop, by seeds sown 
In spring and only slightly covered with soli aud kept 
moist and shady; also by cuttings of ripened wood and 
*-  ings under glaas In June taken with a 






 by layer 



tlonally grafted In spring on seedlings of one of the 
■peclen. The stellate hairs of the young Ivs. when de- 
tKbed by tbe wind, sometimes Boat In great quantities 
In the sir and are liable to cause irritation and some- 
titnes Inflammation of the mucous membranes of the eye, 
nose and mouth. But as this Is likely to occur only dur- 
• very limited period late in spring it can hardly > 



Qslder 



I objec 



leof P 



Six or 7 species of Platanus ai 
south to Mexico and from aout 
Trees with the bark exfoliating 1 



floccoM-tomentDse when young, at maturity only pubes- 
cent on tbe veins beneath, 4-H In. broad: fr.-beads soli- 
tary, rarely in 2's, on 3-6-in. long peduncles, about 1 In. 
across or more, comparatively smooth at length; nutlets 
with obtuse apex, with tbe rest of tbe style one-six- 
teenth inch long or shorter. Hay. Halae to Untarlo and 
Hinn., south to Fla. and Tei. S.S. 7:326,327. O.F. 
2:354. 355; 9:55. Em. I:'.>GI, 263. Gng. 4:343. Hn. 3, p. 
69; 5, p. SOS, 209.-Tbe most massive and perbaps tbe 
tallest of all deciduous trees of N. America and an excel- 
lent street and park tree where It Is not injured by fun- 
gous diseases. There are several vars. In cultivation: 
Var. Hiap4nlM, Janko {P. Hiapdnica. Lodd.). Lvs. 
large, 3-b-lobed, with very shallow sinuses, coarsely 
toothed, usually cordate at the base. Un. 1, p. 588; 
20, p. 370. Var. pynmldtlla, Jaen. {P. pyramidAlit, 
BoUe). Of pyramidal babit: Ivs. usually 3-lobed, often 
longer than broad, with usually rounded base. Var. ttl- 
bltera, Jaen. (P. tHpirba, Hort.). With very conspicu- 
ous elongated, tubular stipules. There are also some 
forms with varlegatpd Ivs. Var. aflttnarl, Hort,, with 
the Ivs. spotted and marked white, and var. ftnreO-T^il- 
egiU, Hort. (var. JTeiKydna, Jaen.), with yellow varie- 
gated leaves. 

orllntUIi, Linn. Obiintai. Pl,ane. Tree, to SO ft., 
witb usually very broad and round bead on a compara- 
lively short trunk : bark of dull grayish or greenish 
white color; stipules small, usually witb entire margin: 
ivs. usually broadly cuneate at the base, deeply 5-7- 
'-'--' '-lobed, with the sinuses reaching ' 



than broad, coal 

drooping stalkH. 
apex into a persii 






middle; lolws longer or much longer 

n long, 
-Islly. tbe nutlets narrowed at the 
nt style to 2 lines long. Hay. S. E. 
i:.u. Lu luuia. u.r.4:9I. O.C. III. 23:25, 27. Qn. I, p. 
550; 20, p. 369,371, 373.-A variable species, of which 
the most important forms are the following; Var. MWli- 
tilia, Alt. [P. acrri/ilia, Wiild. P. inltrmidia, Hort.). 

low 'the middle; lobes' UBUsllv 6, the middle one only 
little longer than broad: fr. -heads usually in 2's. Gn. 
1, p. 588; 20, p. 37! andprobahly I, p. 486 and 20. p. 370 
las P. occidenlalii). Tbla form resembles lu foliage 
the American Plane, and is also of more pyramidal habit 
than the Oriental Plane, which In its typical form has 
a broad bead, witb wide-spreading branebes deeply 
divided, 5-7-lobed Its., and the fr. -heads often In 3's 
and 4's. It is often considered a distinct species, and 

between P. orcidtnlalit and P. mitnlalii, as It is in 
some characters inlennediste between the two, but tbe 
fr. does not differ from that of the latter. The var. 



ole with the enlarged base Inclosing the ni- 
illary bud: Ivs. palmstely veined, covered 
densely with stellate hairs when young: fls. 
moniHlous, In dense, globular beads, staml- 
nate and pistillate slmilsr. but on separate 
peduncles; sepals and petals 3-H; stamlnate 
with 3-8 stamens, pistillate with 3-8 pisllla 
with elongated styles: fr.-heads consisting 
of numerous narrowly obconical, one-seeded 
nutlets surrounded at the base by long hairs. 
oeeldeDtUls, 



wrongly called SVPAMOBI. Pigs. 1846. 1847. 
Large tree, attaining 130 or occsslonally 170 
ft., with a round-topped oblong or broad bead 
and with a trunk 10 ft. or exceptionally more 

i_ ji — -*. . _.. .jp„i,le height: bark 

very light often al- 



of limb and branch 



St I pule I 



le of tl 



broader than 
cordate, rarely cuneate at the base, 
mes 5-lobed, with shallow sinuses; 



neeri/iUa, which Is the soH^alled London Plane, seemi 
hardier and is more generally planted under tbs name 
 "■ the typical P. oritnUilit. 
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einidtat Hort.)- hrs. cuneate or truncate or cuneate 
at the base, deeply 5-lobed, with narrow, elongated, 
coarsely toothed lobes. On. 1, p. 572, 573; 20, p. 371. 
Var. undulAta, Ait. (var. eunedi^it Loud. P. cunedtaf 
Willd.). Often shrubby : Ivs. short-stalked, smaller, 
usually deeply 3-lobed and cuneate, with narrow-toothed 
lobes. Gn. 1, p. 618; 20, p. 371. 

P. raeemdta, Nutt. (P. Calif omiea, Benth.). Tree, to 100 or 
120 ft., with a trunk often divided into several stems: Ivs. usu- 
ally cordate or truncate, deeply 8-5-lobed, with ovate-lanceo- 
late, mostly entire lobes, pale-tomentose beneath, 8-10 in. long: 
fr.-heads bristly, sessile on the slender stalk, racemose. Calif. 
8.S. 7:328. — P. vulgdris, Spach, comprises all 8i>ecies of the ge- 
nus. — P. Wrightii, Wats. Tree, to 80 ft., often divided into 
several stems : Ivs. usually coxxlate or truncate, deeply 3-7- 
lobed, with lanceolate, acuminate, entire or dentate lobes, to- 
mentose beneath or nearly glabrous at length, 6-8 in. long: 
fr.-heads racemose, rather smooth, each on a short stalk. New 
Mex. and Ariz, to Calif. S.S. 7:320. 

The other species, as P. Mexiedna^ Morlc, which is some- 
times planted as a street tree in Mexico. P. lAndenidna, Mart. 
& Gal., and P. glabrdta, Femald, all natives of Mex., are not 
yet introduced. Alfred Rehdbb. 

PLATTCABTA {platySy broad, carya, nut; alluding 
to the shape of the fruit). Syn., Fortunea. Juglandd- 
eecg. A monotypic genus distinguished from all other 
Juglandacee by its fertile fls. forming an upright cone- 
like spike. Small deciduous tree: the branches with 
solid pith: winter-buds with imbricate scales: Ivs. odd- 
pinnate, similar to those of Hicoria Pecan^ but smaller; 
staminate catkins axillary; pistillate terminal, solitary: 
fr. a small, winged nut in the axils of densely imbri- 
cated, rigid and sharply pointed lanceolate bracts form- 
ing a terminal upright cone. Rarely cult, and probably 
not hardy north of the Middle States. It has graceful 
and interesting foliage, but its ornamental value is not 
great. Prop, by seeds and by layers, probably also by 
grafting on Hicoria. 

ftrobiUoea, Sieb. and Zucc. (Fortunea Sininais, 
Lindl.). Small tree, with upright glabrous branches: 
Ivs. 8-12 in. long; Ifts. 9-17, sessile, oblong-lanceolate, 
falcate, acuminate, doubly serrate, pubescent only on 
the midrib beneath, 3-4 in. long: fr. -bearing cone about 
1-lH in< long, oval, brown. Summer. Japan, China. 
S.Z. 2:149. F.S. 4, p. 326b. R.H. 1888, p. 88. 

Alfred Rehder. 

PLATTC£SIUM (Greek, broad horn; alluding to the 
shape of the Ivs.). PolypodiAcecB. Stag-horn Fern. 
An anomalous genus of ferns with irregularly lobed 
thick Ivs. with the sori forming irregular patches over 
one or both surfaces. The sterile Ivs. are flat, rounded 
expansions closely adherent in layers to the substratum. 
In their native forests these ferns grow to the surface 
of trees and old plants and often form enormous nests. 

Eight kinds of Platycerium are ofiFered for sale in 
America. The word "disk,' as used below, refers to the 
widest unbranched portion of the fertile frond. 

A. Plants not forked like a stag horn,. A. Anffolense 
Plantn resembling a stag horn, 
B. Sori borne on a special receptacle 

described under No, £ 2. biforme 

BB. Sori borne on the last forks or near 
their base. 
C. Barren fronds stag -horn -like 
above. 
d. Fertile fronds in pairs. 
E. Plants glabrous or nearly 

so 3. grande 

EE. Plants pubescentf tcith yel- 
lowish wool 4. Walliohil 

DD. Fertile fronds inS's 5. Willinokil 

cc. Barren fronds not stag -horn- 
likCf entire or merely lobed. 
D. Segments and sinuses of the 

fertile fronds very broad... G, Athiopieiim 
DD. Segments and sinuses narrow, 
E. Unbranched portion of fer- 
tile fronds very long and 

narrow 7. Hillii 

EE. Unbranched portion of fer- 
tile fronds moderately 
long .8. alcioome 



1. AngoMnse, Welw. (P. ^thidpieum^Tvr, AngoUnte, 
Welw.). Fertile fronds wedge-shaped in outline and. 
merely wavy at the margin. It is also distinct by reason 
of felt-like covering of rust-colored wool on the lower side 
of the fronds. Barren fronds large, erect; fertile fronds 
attaining a length of 18 in. and a width of 9 in. at the 
top: spore-mass nearly as broad as the frond. Angol& 
(West Africa). G.C. III. 23:135 (repeated in 28:444J. 

2. bildrme, Blume. According to Blame's plate and 
description, this differs from all other kinds in havings 
the spores borne on a special appendage, which is kid- 
ney-shaped and attached b:'ow the first fork. Blame 
says there are 2 such appendages ; that the barren 
fronds are roundish, entire below, lobed above: fertile 
fronds 'A-o ft. long, many times forked, pale green. 
Java.— The fertile fronds of P. bi forme are said to grow 
15 ft. long sometimes. The picture in Gn. 4, p. 295, 
labeled P. biforme seems to be distinct and anomalous, 
though somewhat like P, grande. 

3. gr&nde, J. Smith. Fig. 1848. This may be readily 
distinguished from P. aleieome by its barren fronds, 
which are also stag-like, while those of P, aleieome are 
not. Barren fronds stalkless; segments blunt, spongy, 
pale green, tomentose: fertile fronds in pairs, 3-^ ft. 
long: sori not at the base of every ultimate fork but 
against the upper edge of the disk, with an infertile 
fork projecting beyond on either side. North Australia. 
G.C. 1872:1137; III. 8:97 (good, repeated in III. 10:698 
and 28:433). Gng. 5:169 (same as A.F. 6:701). F. 
18.50:47 (same as F.S. 6, p. 156). Not G.M. 40:135, 
which is P, jEtkiopieum, lin. 1, p. 77 (erroneously aa 
P, aleieome). 

4. WAlliohii, Hook. As in P. grande, the sori are 
borne not at the base of the ultimate forks, but on a 
disk which is not squared off at its upper surface but 
rounded and projecting into the angle between the forks. 
Sori roundish. Malay Peninsula. G.C. III. 28:435. 
Hook. Fil. Exot., plate 97. 

5. Wlllinekii, Moore. Distinguished from P, grande 
by the sori, which nearly fill the last forks but do not 
approach the base of the sinus. The fronds are thinly 
furnished with minute stellate hairs, at length glabrous 
and pale green. Moore says : ** fertile fronds in 3's, elon- 
gate, pendent, with scarcely any disk, bipartite for about 
two-thirds of their length, one of the margins of each 
primary branch entire, the other bearing numerous lobes 
in about three series on a dichotomous plan." Strong 
features of this plant are the length, narrowness and 
acuteness of the forks, and also the narrowness of the 
*^ disk "or unbranched portion just below the primary 
forks. Java. G.C. II. 3:303 (repeated in III. 10:701 and 
28:431. A.G. 15:111. Gn. 10, p. 383 (repeated in Gn. 
30, p. 300). 

6. JSthidpioiun, Hook. (P. Stemmdria, Beauv.). Bar- 
ren fronds rounded; fertile fronds 2-3 ft. long, clus- 
tered, pendent, twice dichotomous (not twice trichot- 
omous, as some writers say) : sorus a V-shaped patch 
surrounding the sinus. Guinea, Angola. Hooker's 
Garden Ferns, plate 9. A.G. 15:111. G.M. 40:135 (erro- 
neously as P. grande) ,— The fronds are said to be cov- 
ered below with a thin cottony down. 

7. Hillii, Moore (P. aleieome, var. Hillii). Barren 
fronds like P. aleieome, but the fertile fronds are erect, 
the unbranched portion longer, the forks more numer- 
ous and compact, the segments shorter and more 
acute. Fronds clustered thinly, covered when mature 
with white stellate hairs: sori in oval or roundish 
masses, not at the base of the sinus but near the base 
of each of the last segments. The upper third of ^e 
fertile frond is ^ 15-18 in. across, 3-parted, the central 
segment with 1 or 2 side lobes near the apex, the 2 lat- 
eral segments broader and twice or thrice forked into 
5-10 ultimate lobes." T. Moore. Queensland. G.C. II. 
10:51,428,429. J.H. UI. 32:497. 

8. aloio6ni6, Desv. Barren fronds rounded, convex, 
wavy margined; fertile fronds clustered, attaining 2-3 
ft., 2-3 times dichotomous, the onforked portion erect, 
the segments pendent, rather narrow and sharply cut, 
under surface covered with thin cottony down: sori in 
irregular masses filling the last forks and a space 
across their bases, shown in B.R. 3:262, 263 (as Aeros- 
tichum aleieome). Tem{»erate Australia. A.G. 14:153; 
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I5:i: 

77, which is really F. grandt. 

Var. nfcjnf, Hirare, Is sCmuKer-BTOwtDSt men up- 
right, knd with Ihlcb, leathery, dark ([reen froDds. Ae- 
eording lo F. L. Atkios, the fertllB fronds are more 
broadly tut than the lypa and aeldom forked mote than 
once. PolyneHla. Veltch'B Catalogue 1873, p. 13. 

W. M. 

No private conservatory should make any pretenilons 

leut one well-grown Hpecimen of PI aty perl urn. The 
tjug-bam Ferns are amongst the must beautiful and 
dintinct of fema— perhaps the moat atrtking of all— be- 
cause of their noble, antlered appearance and their 
epiphytal habit. They have two kinds of fronda, bar- 
ren ftnd fertile, Ibe former being rounded disks which 
clasp tbe tree trunk, while the fertile fronds generally 
bang down and look like antlers. Occasionally the 
barren frondH are more or lesa antlered, as In P. 
smnde. but never gire so perfect a suggestion aa do 
the fertile fronds. The species are all tropical, except 
P. alcicamt. which is therefore the easiest to grow and 
the ccimmoneat in cultivation. This species can endure 
a night temperature of 50° F. or even leas. The glory 
of the genoB, however, is P. promts (Fig. 1848). The 
barren fronds arc eiceptionally large, rounded and 
wavy margined at the base, deeply cut above, forming 
an erect or arching background to the pendent fertile 
fronds, which fork more timea and have ranch narrower 
segments than the barren fronda. Unfortunately this 
U the only apeeiea that does not produce suckers at the 
roots, by which all the others ace easily propagated. It 
alone must be raised from spores, a long and aniions 

ErocesB. The only kind that has an erect and rigid 
abit in P. Sitlii, which therefore is grown in pots, 
while all the others may be grown on a block of wood, 
and Bome In baskets. P. biforme differs from all others 
Id having a separate and speciaiiied structure on which 
the sorl are bome. the other kinds bearing their spore- 
masses on tbe under surface of the fertile fronds at or 
near the last forks. P. bifomt, though advertised In 
America, is probably nowhere in oollivation In the 
world. There Is an Improved form of the common 
type known as P. alciconte, var. majiia, which la 
stronger-growing and haa thicker fronds, enabling It 
to endure a drier atransphere. It is therefore one of 
the bett, if not the bent, for eihibition purposes. At 
the other extreme from the slender grace of P. alci- 
eornt and tlie rest Is the bold and broad style of 
P. -^thiopieum. P. AngoUnie la Che only one which 
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intlors. 



All the species require a raolst atmosphere, though 
tbe humidity should be reduced during tbe winter. 
With the exception of P. alcieome they all require a 
high temperature. All need perfect drainage, and In 
winter they should not have too ranch direct syringing, 
for they need  slight rest and are likely to spot or 
diunp-nft l( water remains on the foliage too long. 
P. ^Ihiopittim is said to be pHrtlcularly sensitive. 
Stag-horn Perns are often grown on pieces of tree-fern 
stem. They are fastened to such support or to a board 
by means of wire, having first furnished the roots with 
a alit piece of peat for root -hold and some sphagnum 
moHS, to whieh may be added a little bonemeal for food 
and some charcoal for drainage. A little moss may be 
added every year or two. Eventually the barren fronds 
will entirely cover this material and the plants should 
then be left undlslnrbed tor years. A Stag-horn Fern, 
with antlers spreading 6 or H feet, is a sight never to 
be forgotten. w_ h. Taplin and F. L. Atkins. 

TLATTCLlVIB (Oreek, broad btd; In allusion to the 

crowded pseudobulbs, each with a single, narrow, ever- 
green leaf. The flowers are bome in graceful, drooping 
racemes S-10 in. long. They are small and not showy, 
but the thread-like racemes arching from among the 

spreading; 
'ect-toolhed clinandrltim 

elinandrlum. About 20 species In India, China and the 
Malay Islands. HciXRiCH HAssiLBRiNa. 



The aeveral species of platycllnis i 

e:t-growing plants, requiring but 
ej are of easy culture and readily adapt themselve* 



her pot orbasket culture, the latter being prefer- 
able for those with pendulous flower-scapes. The td«U 
do not like being disturbed, but when repotting is neces- 
sary It is beat to do It Just, after the flowering period. 
The compost should consist of equal parts chopped live 
sphagnum moss and clean peat flber. The roots should 
be carefully distributed and the compost pressed gently 
but flrmly in around them, leaving the surface slightly 
convex when finished. At least two-thirds of the space 
should be devoted to free drainage with potsherds or 
bits of charcoal. 

A shaded location and moist atmosphere, with a tem- 
perature of 60-65° F. by night and 70-75° by day, will 
afford them satisfactory growing condiliona. They re- 
quire a liberal supply of water at the roots, with occa- 
sional syringing overhead in bright weather when grow- 
ing, and abould never be allowed to remain long dry 
even when at rest. The plants frequently produce side 
growths from the old pseudobulbs, which may be re- 
moved after tbe growths are matured, leaving three or 
more of the old pseudobulbs attached to each piece, 
thus Increasing the stock. When no natural break 
occurs, however, the plants may often be induced to 
break by slightly twisting, or notching the rhiiome 
with a sharp knife, thereby retarding the flow of sap at 
that point. Robirt M. Qiuy. 

KlnioteM, Benth. (Dtndrochitum glumictvm, Lindl.). 
Pseudobulbs crowded, forming dense spreading raasses, 
the young ones clothed with red scales; Ivs. solitary, 
broadly lanceolate, tapering to a petiole which is en- 
closed by the sheath: peduncle from tbe top of the 
pseudobulb, slender, bearing a long, drooping spike of 
small white fls. ; sepals and petals spreading, oblong, 
acuminate; middle lobe of the labellum rotund, curved, 
hH-e with 2 fleshy ridges. Spring. Philippines. B.M. 
4a'>.1. G-C- 111- 18:552. 

fUlUrmii. Benth. IDtndneMltim tilif6rmt, LIndl.). 
Pseudobulbs rrowded : Ivs. linear- lanceolate : flower- 
stem ttiread-like, bearing a long, pendulous raceme of 
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■mall, pale yellow 9s.: sepals and petals oborate; la- 
bellum cnneBte-rotund. mnrlcnlate &tthe base. Sammer. 
Philippines. l.a.2t:323 {m J>enaroehilum glumaeeum). 
O.F. 2:485. 

CobbUu, Hemal. (DendroeMIum CnbbiAnum. Reiebb. 
f.|. Lvs.oblong'laneeolate; Hs. in a ilKiae raceme, pale 
yellow, with an orange Up; sepal' and petals trlanguLar- 
obloop ; labellom cuneate^f an- shaped, retuaa. Nov., 
Dec. Philippines. Hetob.ch Ha8B«lbM»o. 



lobes instead ol alternate with 

them Several aupposed species have been described at 
different times, but there seems to be no donbt that the 
genus is distinctly nionotypic and that all forms can be 
referred as foniia of the type P. grandiflonim, which 
has been widely distributed and thereby greatly modi- 
Bed. It has been found in a wild stale from Dahuria to 
Manchuria, in China. In Siberia, Corea and Japan. 

Plalycodon requires a medium sandy loam, and does 
not succeed in either extremely stiff or sandy solH. It 
in particuiariy sensitive to ili-drained soils. Under suit- 
able soil conditions it is perfectly hard; and will even 
stand considerable neglect. It Is desirable to keep the 



ing the I 



I, for it Ol 



e allowed u> fall 



Injured. It can be 
seeding, the latter 
therefore preferabli 
ers is obtained in 



>uld not be eut 
,aturally; other 
•e propagated either by dlvli 

; besides, b greater variety of flow- 
(his way. More care and skill 
Ration by division, because of 



it the plant al- 
crown may ^^ 



md 
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KnndUUnim, DC. ICampdatila grandiflAtv, Jacq. 
WahUnbirgia grandifldra, Schrad.). Chinese or Jap- 

ANEHE BELL-FLOWEB. Bj^lAAMS Fu>WEU. Fig. 1819. 

Plant 1-2 ft. high, (ormiDg a dense, brandling buf h of . 
uprlgbt habit; Ivs. lanceolate or ovate-lanceolate, gla- 
brous, unequally toothed: fls. large and open, attaining 
3 In. in dlam., produced from tips of brsnches, iuflAted 
in the bud, hence sometimes called "balloon flower"; 
corolla 5-lobed, blue, palo blue-white, or variegated. 
June,July. G.C- HI- 28:223. J.H. III. 30:133. F.S. 22: 
2332. B.M. 2a2.-VHr. ilbnm. A while-Bowerins 
form. Var. antnnmils. Later- flowering form from 
Manchnrla. Gn. 45, p. 4G2. R.H. 1848:361; 1853: 



1 [P. Japinicum, 1 



547. 
\ Var. Jap6nl(m ... 

stronger and bunhier growih and freer-flowt 
The flowers average 2k Id. across; the Inner uid 
outer lobes alternate with one another, giving the 
rer the appearance of a 10-pointed atar.— This ra- 
7 was flrat procured by Dreer In 1895 (roni I.eonard 
le, Lyons, Prance, who offered It an a novelty that 
son. It proved to be a flrst-class and desirable sort 
I has been tested by Dreer since, who considers it 
• of the good hardy perennials. 

'ar. KuiM {P. Miritii, Hort.). Hecently introduced 
> England from Japan by Maries, and supposed to l>« 
ntical with var. glaticum of Siebold. It does not ex- 
d 1 ft in height: growth stouter and more compael; 
. thicker than In the type: fls. are as large or larger 
"' ' ' varying in color from deep purplish 
- " " Iir. 14:1"" 



Tiavenderand white. G.C. Ilf. 



e to paie blue 

(.37:35. J. H. m. 35:29. On. 27:483; 45:964.— Va 
U-pIennm. Fls. semi-double, and varying In color 
m purple lo white ; said to have been developed 
m var. album. Var. itriltom. A garden form with 
e or white fla., striped with white or blue. 

Abkols v. Stcbekeadch. 
IiATTCKATEB (Greek, plalyt, broad, and eraler, 
rl; alluding to the broad, enlarged calyi of the ster- 
fls.|. SaxifTagit'jt. A monotypia genns allied to 
drangea. The species is a prostrate shrub, with op- 
ilte serrate Ivs. and white, comparatively large Qs. in 
g-peduncled, loose cymes, the marginal ones sterile 
"' enlarged oalji; petals 4; stami 



celled n 



It If 



dy north, and of little decorative value. It thrives 
t in rather moist, porous soil and partly shaded po- 
on and Is easily prop, by seeds, greenwood cnttinga 
ler glass, or layers. 

rgftta, Sieb. & Zncc. Prostrate shrub: Iva. oblong 
iblanceolate, cuneateatthe base, acuminate, glabroua 
ept on the veins beneath, thin, light green, 3-6 in. 
g: cymes 3-10-lld., on a 1-2 -In. long peduncle: fls. 
ider-pedicelled, 



sepals: 



apetalou 



waller 



rith 



ceoiate sepals half as long as the oblong-ovate petals. 
y. Japan. S.Z. 1:27. Qt. 15:S]a.-t;seful tor rock- 
■k Id greenhouses. ALl-MtD Rehdeb. 

PLATTLOMA Is a name for ferns of the genus Ptthra 

Plalytoma BridgtMi and P. taieata, see Ptliaa. 

PLATTSTfiHOR (Greek words referring to the dilated 
fllamcntsl. Paparrricra, Cheab Cups. A half-hardy 
annual growing about a foot high and bearing 6-petaled 
pnle yellow fls. 1-1!^ In. across. This plant Is Improp- 
erly called California Poppy in some catalognea. It is 
iferior to the common and California poppies in hardl- 
;9s. In strength and variety of color, and In slie of Be., 
It it is interesting bolanically In four respects; (1) It 
Is unique in the poppy family in Its fruit, which is not 
1 capsule but is composed of numerous carpels that 
separate at maturity Into linear parts, which are monili- 
>rm (i.e., compressed at intervals like the links of a 
icklace), each joint containing a single seed. (21 It Is 
'markabie for the dilation of the fllaments of the an- 
lers. which are numerous and separate. (3) It Is one 
of the few abnormal members of tlie poppy family with 
entire Ivs. |4) The petals are not shed quickly, as In 
mmon poppies, hut they wither and remain closed 
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1371 



over the forming f rait. Platystemon grows wildjthrough* 
out California, except in the mountains, and is said to 
prefer a loose soil. See Annitals. 

Calittmioiit, Benth. Crbam Cups. Lvs. mainly oppo- 
site, sessile, ligulate, hispid : fls. light yellow to cream 
color or white, rarely roseate; sepals 3. B.M. 3579. B. 
R. 20:1679. B.2:65. Qn. 30, p. 313. -The smooth-fruited 
form figured as P. leioearpum in F.C. 2:76 and B.M. 3750 
is said by the Synoptical Flora to be <*a mere state." 

W. M. 

PLATYSTtOMA (Greek, broad $tigma). Pdpaverdeea. 
Low, slender California annuals with pale yellow fls. 
less than 1 in. across. They are among the few plants 
of the poppy family with entire lvs. They are closely 
allied to Platystemon, but differ in having the filaments 
scarcely dilated, 3 stigmas instead of many, and the fr. 
a capsule which is 3-valved at the apex. Other generic 
characters: fls. commonly trimerous; stamens numer- 
ous, free; stigmas not confluent. Four species from 
Calif, and Oregon. P. lineare is the only one with thick 
stigmas and also differs in its tufted habit, the others 
having leafy and branching stems. It is figured in B.M. 
3575 with pale yellow fls.; in B.R. 23:1954 it is shown 
with 3 white petals alternating with yellow ones. Platv- 
stigmas seem never to have been offered for sale in 
America. 

PLATTTHfiCA ( Greek, broctd anther celU ) . Treman- 
drdeeiB. A heath -I ike Australian shrub, with foliage like 
a bed-straw (or Galium) and many 5-pointed starry blos- 
soms of light purple borne towanl the end of the 
branches. Each flower is about 1 inch across, and its 
center is marked with a star of red. Platytheca belongs 
to a small, beautiful and distinct family of Australian 
shrubs, composed of 3 genera, of which Tetratheca is 
the dominant type. The Tremandra family resembles 
the Polygala familv in the structure of the capsule, but 
differs in the regularity and estivation of the flower; it 
resembles the Pittosporaceie in having a very small em- 
bryo immersed in copious albumen, and particularly the 
genus Cheiranthera in having anthers which open by a 
pore at the top. The three genera of Tremandraceie are 
distinguished from one another by the anthers; Tre- 
mandra differs from the other two in having the anthers 
Jointed with the filaments ; in Platytheca the anthers 
lave 4 cells all in the same plane; in Tetratheca the 
anthers are 2-ceIled or 4-celled, with 2 cells in front of 
the 2 others. 

Other generic characters of Platytheca: floral parts 
in 5's; stamens in 2 distinct series, with 4 parallel cells 
in a single plane contracted into a tube at the top : cap- 
sule opening loculicidally at the edge, with the 4 valves 
splitting septicidally: seeds glabrous, without appen- 
dage. Only one species. 

galioldei, Steetz. iP.vertieiUdta,BtA\l.). Lvs. linear, 
% in. long, about 10 in a whorl, hairy. Said to bloom in 
June. P.M. 13:171 (as Tetratheca vertieillata). -This 
plant deserves to be better known. Cuttings of half- 
ripened wood root freely under a bell-glass in a shaded 
house at 60^. Cuttings rooted in February or March 
will make good plants in 5- inch pots in one year. In 
summer keep them plunged outside, but covered with 
Mhaded sash. By trimming frequently they will make 
well -shaped plants, needing no supports. Kept in a 
coolhouse (45*^) during winter, they will be covered with 
bloom in March and April. The flowers last but a short 
time, but the plant is so free that it is always covered 
with bloom. h. D. Darlington and W. M. 

PLECTOCOMIA (Greek, plaited hair; application ob- 
scure). PalmdeecB. Six species of East-Indian climbing 
palms which fruit once for all and then die. One of the 
most interesting species is P. Khaayana, which is fig- 
ured in B.M. 5105 under the erroneous title of P. Aaaam- 
iea. This species has a slender stem CO-^0 ft. long, 
and about as thick as a man's arm, being slightly 
thicker above than at the base. The lvs. attain 30 ft. 
and are pinnate only in the lower half, the rest of the 
leaf being a long, whip-like extension of the rachis of 
the leaf. A singular feature of this palm is the device 
by which it climbs. This consists of a series of com- 



pound spines snaped like a downward-pointing buman 
hand, the back of the hand being yellow and the 5 
or 6 fingers compotted of brown spines. These organs 
are scattered all along the lower side of the flattened 
rachis. They hook on the branches of trees and thus 
enable the palm to climb for light. 

<^A yet more wonderful provision of nature," says 
Hooker, "is observed in the young and yet unfolded 
leaves of these plants during the period When thev 'in- 
sert themselves upwards among the branches of the 
forests, for then these spines are upright and lie flat 
against the stalk of the leaf, not becoming reflexed till 
they are needed as a means of support." Probably all 
the species possess these flagelliform leaves and re- 
markable spines. The whip-like leaf-tips may act as ten- 
drils. The genus is little known to cultivators, and only 
one species is offered in the U. S. The genus is allied 
to the rattans (Calamus), which also are climbers. 
William Watson writes that the fruit of a Plectocomia 
is a shell composed of many small, tightly overlapping 
scales, inclosing a round seed which has a solid whitish 
albumen almost as hard as ivory. Watson adds that 
young plants are ornamental, but their spiny lvs. are a 
drawback, and the lvs. are much more easily broken 
than those of most palms. 

elonffltta, Mart. Lvs. very large; Ifts. 1-1 K ft.x2 in., 
sparsely white powdery beneath, with 3 very slender 
parallel nerves or costs. Penang, Sumatra, Java.— 
Offered in 1890 by Reasoner Bros. 

FLECTOPOKA. a few species, now Jipparently much 
hybridised, all referred to Gloxinia. 

FLECTBAVTHUS (Greek, spurred flower). LabiHtce. 
A large and uninteresting genus of herbs and sub- 
shrubs, widely scattered, bearing rather small or small- 
ish fls., ranging from blue and purple to lilac. There 
are said to be some species with fls. nearly an inch long. 
The genus is closely allied to Colons, being distin- 
guished by having the stamens free instead of united at 
the base into a tube, which is distinct from the corolla. 
In other respects the genus has wide limits of variation. 
Sixty-six species are described in DC. Prod. 12:55 
(1848). Sometimes called Cockspur-flower. 

IratiodfilS, L'H^rit. South African shrub, 3-4 ft. 
high: lvs. 4 in. or more long, petiolate, broadly ovate, 
doublv dentate: racemes laxly panicled: whorls about 
3-6-fld.: fls. blue; pedicles IH in. long; corolla-tube 
spurred above the base: fruiting calyx declinate.— Said 
to be an elegant shrub. Ernest Braunton has a specimen 
at Los Angeles, which is 4 ft. high and 6 ft. through. 

PLECTBOHIA (Greek, eockspur ; referring to the 
spines). Buhidkeea. About 70 species of shrubs or 
small trees, found in the Old World, mostly in the trop- 
ics. They are more or less spiny and have somewhat 
funnel-shaped, 5-parted fls., with reflexed segments val- 
vate in the bud, and a hairy or naked throat. Calyx 
obovate or oblong; stamens 5, in the throat; style 
short; stigma subcapitate, of 2 approximate lamellie: 
berry obovate-oblong, compressed, didymous, 2-stoned : 
stones indehiscent, 1-seeded. 

ipliidMt, Elotzsch. Very spiny South African shrub, 
5-8 ft. high: lvs. fasciculate, oval or obovate, obtuse, 
entire, 1-1 >^ in. long: racemes or panicles shorter than 
the lvs.: peduncles axillary, 6-12-fld.: corolla-tube 
shorier than the limb ; throat naked. Int. by Frances- 
chl, Santa Barbara. 

FLSIOFE (from Greek mythology; Pie tone ^ mother 
of the Pleiads). Orchiddceat. A small genus closely 
related to Coelogyne, but having annual deciduous lvs. 
and pseudobulbs. Natives of the mountains of India, 
extending to elevations where snow and frost are not 
uncommon. Few species are cultivated in America. 
See Orchid. 

maenlita, Llndl. Pseudobulbs round, flattened, de 
pressed at the top, forming a fleshy ridge around the 
summit: lvs. lanceolate, from inflated sheaths: fls. pre- 
ceding the lvs., on short peduncles; sepals and petals 
lanceolate, spreading, white; labellum funnel-shaped, 
with 5-7 fringed lamellie extending the entire length of 



1372 



PLErONE 



the Iftbellonts, side lobea strenked with purple, mlddls 
lobo ov»te, wsTy, white, upotWd with purple nod yellow. 
The IT^S. (all iD Sept.^ fls. In Mot. B.H. 4691. i\8. 
14:1470. P. ]S51:0T (&I1 lu Oalog^nt mnc«lala).-Vi>r. 
BernUalw wks osce offered by Wm. Matbews. 

piteOOX, D. Don (P. Wallirhiina. Llndl. & Put.). 
Fife. 1850. pBeudobulba fluk-iibaped. depresRed, dull 
green, warted uid covered with a. network of the old 
split sbeaths : Iva. broadly lanceolate, plicate: fls. 
large, OD short pedunclea ; sepals long lanceolate, 
spreading, pink J petals similar but narrower; labellum 
tnimpet.ahaped, Initinlinctly lobed. pink, white and yel- 
low in the throati disk with iongitaiKnal fringed lamel- 
Is. martdn dentate-flmbrtate. Oct., Nov. B.H. 4496. 
B.R. 26-24. P.M. 6:25 lali as Calogyne Wallithiana) . 



lUO. Plelons pcKctii iXH). 

LagsDhrlOi Llndl. & Paxt. Paeudobulbs elnstered and 
depreased, as in the other speclea, dull gteen, mottled 
with brown: fla. abont 4 in. across, rose-lUae; sepals 
and petals narrowly laDceolate ; labelloiD convolute. 
crisp on the margin, pale lilac, blotched with yellow 
and deep crimson In the throat and having several yel- 
low crests. Aug.-Nov. HimalayaMt". B.M. 5370. P. 8. 
Z1:238B. I.H. 14:510 {all aa Caiofli/ne ZaarinaHa), Qn. 
61, p. 04. 

Beloh«ubMUIUM,T. Moore. Psendobulbs 5-S-grooved, 
flask-shaped but auddcnly contracted at the top; scape 
1-2 In, lone, closely slieatbed: aepals and petals linear- 
oblong, pale purple to while; labellum nearly white, 
middle lobe white with tew pale purple Kpota, with 3 
creatB; margin dilate - loathed. Autumn. Rangoon. 
B.M. 5763. HUNBICH HASaCLBBJNa. 

PLEBftKA. See Tibaucltiita. 

FLEITHIBT BOOT la Ascltpiai tuberoia. 

PLBITBOTHAILIB (Oreeb, loltra! branth,- referring 
to the infloreBcence, which arises from the axil of the 
leaf). OrshidAcea. One of the largest of the genera of 
orchids contalnlDK about 400 apecien, dlapemed in the 
region eitending from Brasll and Bolivia to Heiica and 
the West Indies. On account of their atnall. inconspicu- 
ous floners these plants are of no horticultural value, 
and not generally cultivated. Stems clustered on the 
rhizome, sheathed with scales below and bearing a 
single leaf at the summit: fls. in a nodding raceme from 
the axil of the leaf; sepals free or the lateral ones 
united St the base; pctnls smaller; labellum free, simi- 
lar to the petals or 3-lobed; column short, without 



rum 

B<illil, Relcbb. f. Lts. oblong- lanceolate, 4-10 In. 

long: flower-sl^ni often alittle longer than the Iva.: fla. 
purple-brown, in a one-sided raceme. Colombia. 

o»ftt«, Reicbb. f. A very small cespltose plant with 
IvB. scarcely 1 in. long: fla. opening gucceHsively on 
erect, zjgiag racemes a tew inches long, iDConspicuona, 
yellow with brown apoia. B.M. 7094. -The plant is 
easily distinguished by the sepals, which are fringed 
with silvery pendulous hairs. 

Heimkicu Hasselbkiko. 

PLITK. Plate XXX. It in probably more difficult to 
give apeciflc practical advice for the management o( the 
Plum than (or any other common fruit. This is becanse 
the cultivated Pluma represent aeveml dislioct species 
which are not equally adapted to all parts of the coan- 
tiT, and the same remarks will not apply to them all. 
There is no country in which the domesticaled Plnm 
flora is no complex as in North America, for we not 
only grow the specific types of Kurope end of Japan, 

In the northeastern states and on the E^tHc slope the 
European or Domestica types are the leading Plums. In 
these same areas and also in the South and In parts 
of the mid -continental region, the Japanese Plums are 
now popular and are gaining In favor. In the cold 
North, in the great interior basin, and also in most 
parts of the South, various native types now consti- 
tute the leading cultivated Plums. These native Plums 
are developed from wild species of the country, and 
they are unknown In cultivation (except In botani- 
cal or amateur collections) In any olher part of the 
vrorld. These have been developed chiefly within a half 
century, although a few varieties are older than this. 
For a history of this evolution, see "Sketch of the Evo- 
lution of our Native Fruits. ' 

The Plums cultivated in North America belong to the 
following groups {see PrunK»)i 

1. Domestica or European types, iVunua domeirira. 
Native lo western Asia. Comprises the common or old- 
time Plums, such as Oreen Cage, Lombard, Bradshaw, 
Yellow Egg, Damsons, and the like. The leading Plums 
from Lake Michigan eastward and north of the Ohio, 
and on the Paclflo slope. Figs. 1H51 to 1856 are of 
this species. Of late years, hardy race* ot- Pninvi 
donettica have been introduced from Puaaia. These 
have value for the colder parts of the plum-growing 
regions. Figs. 1853-5 show representative forms of the 
Kuasian type. 

2. The Myrobalan or cherry-Plum type, JVtitiii» ccro*- 
itrra. Native to southeastern Europe or aoulhweatem 
Asia. Much used for stocks upon which to bud Plums. 
and also the parent of a few named varieties, as 
(iolden Cherry ; and DeCaradeuo and Marlanna are 
either offshoots of it or hybrids between it and one ol 
the native Plnma. 

3. Japanese types, iVunus triflorti. Probably native 
to China. The type aeema to be generally adapted to the 
United States, and will certainly be of great value to 
both the South and North. This species first appeared 
in this country in ISTO, having been Introduced into 
California from Japan. For historical sketch, see Bull. 
62, Cornell Exp. Sta. {1894); also Bull. 106 {1896). 

4. The Apricot or Simon Plum, Pmnvi Simonii. 
Native to China. Widely diaseminated in Ihia countrj', 
but little grown except in parts of California. Intro- 

5. The Americana typea, iVvnus Americana. The 
common wild Plum of the North, and extending west- 
ward lo the Kocky roountaina and southward to the 
Oulf and Texas. Admirably adapted to climates loo 
severe for the Domestica Plums, as the Plains and the 
upper MiasisBippi valley. See ComoU Bulletin 38 for 
an early account of the native Plums. Fig. I86T. 

6. The Wild Gooae or Hortulana types, Pninui hart- 
tilaml. A mongrel type of Pluma, comprising such 
kinds as Wild Ooose, Wsyland, Moreman. Miner and 
Golden Beauty. These are no doubt hybrids of the 
last and the next. 

7. The Chifkaaaw types, Pr«nu» ntiffHsWoJiii (or P. 
Chleana). Native to the soulhem states, and there 
cultivated (from southern Pennsylvania southwards) in 
Kuch Tsrietlea as Newman, Caddo Chief and Lone 
Star. 
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1. ThsSsodPlum, PniHUJroB[7i 



Wi)»t«ni Sand Clierry is Cbe Utub Hybrid Clier 

9. ThB Bench Plum, PrunuM manlima. Natlvi 
eoMt from New bmnswii^k to Virs'oi'- 1° a^^ 
representtid by Ibe unimporlaat B&flaett'n Am 

10. ThB PaclBo oofta* Plum, Pmnui lubc 
Nsllre to Oregon ind Californi*. Sp»rlne1)f kD 
cultiTBlloD. chleflv la the farm knuwn u the 
Plum (var. Kellosgii.) 

The Flam of history Is Pruuui domtilita. 

thl« Bpecies that {{enerml pomoloKicBl lltenture i 

It gives us the pruoei (trblcb^ eee). Perhaps ii 
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: KTOupa, althou 
B) Prunes, eharacterised by swee' 
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(e) The tcreen fcagen, eompi 

green or yellow-green Plums, ( 

meslly ol high qualltr. Belae Clai 

est repreaeatatlve of this group in the East. The 

name Green Gage often stands tor a group rather than 

(or a Tarlety. 

id) Large yellow Plums, snch as Coe Golden Drop, 

Washington, and tbe like. 

(e) Large colored Plums, including the various 

red, blue, and purple varieties, like tbe blue prunes, 

Lombard, Brad thaw, QuackeulKiss, etc. 

The Japanese Plums {Prvnui trinora) differ from 
tbe Domenticas in having laoger, thinner, smooth and 
mostly shining leaves, smooth twigs, a greater tendency 
to tbe production of lateral fruit-buda on the annual 
growth, and mostly rounder or shorter fruits with col- 
ors running more to cherry-reds and llRht yellows. 
Most of tbe varieties are a« hardy as the Domestlca 
series. The Japanese varieties are important because 
they add variety to the list, and especially because they 
are rich In very early kinds, and the fmit is so firm that 



lUI. Plum-PMW Yellow Qw* (X W- 

It carries well; aside From this, the trees are vigorous 
and very prodactive, and they are less liable to Injuries 
from black -knot and eurenllo than the Domestlcas are. 

The native Plums, chiefly offaprlug of PruHUi Amer- 
itana, P. anfHtiiMia and P. hortulana (the last name 



> represent a hybrid elassl, represent a 

'er>' hardy and are adapted to regions In 
vnicn ine uomestlca and Japanese types are tender, 
IS in northern New England, parts of Canada, and the 
lorthem Plains states. Those partaking strongly of 
P. anguMtifolia parentage, and the greater part of the 



capable of making a commercial dried product. They 
may be of any color, although hlue-purple prunes are 
beat known. Some of the prunes are grown in the 
East as ordinary market Plums, being sold in tbe 
frenh sUte. Almost any Plum can be made into dried 
prunes, but the varieties used commercially for this 
purpose constitute a more or less distinct clnas of firm 
and tbick-fleshed kinds. In the East, prune Is nothing 
more than a varleUI nama. See Prune. 

[bj Damsons, comprising very Kmall, flrm Plums o( 
rarlouB colors, generally borne In clusters, tbe leaves 
mostly small. Tbe run-wild Plums of old roadsides 
and (armyards are mostly of the Damson type. 
FIff. IS.'W. 

arioQS small, 



1. Plum— FcUeabare at Italian p 
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Hortulanas, thrive well In the South, where the climate 
is too continuously hot for other Plume or where the 
frult-rol fungus la too prevalent. 

Plum-graving. -Tba Plum thrives on a variety of 
soils. The Domestlcas generally do best when planted 
upon clay loam. They usually thrive best on lands 
wbloh are suited to pears, or on the heavier landn to 
which apples are adapted. Yet thnre are many varie- 
ties which grow well on lands (hat are comparatively 
light or even almost sandy. Tbe Ainerieanas thrive 
beat in a rather moist soil, and mulching is often very 
favorable to tbe site and quality of the fruit. 

Tbe stocks npon which Plums are grown ai 
rious. By far the ureater number of the tr 
North are now grown upon the Myrobalan st 






■wing I 
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southeastern Europe and south 
the stock that Is sometimes recommended In the older 
fruit books for the making of dwarf trees ; but unless 
the top Is kept well beaded in, the trees generally make 
normal growth upon it. Trees grown upon this root are 
nsuallv larger and finer at one or two years of age than 
those grown upon other Plum stocks, and tbe probability 
ts that they are nearly as useful from the grower's stand- 
point as any other. However, there are some varie- 
ties that overgrow the Myrobalan. and the stock Is 
likely to sprout from the ground and thereby cause 
trouble. Probably the most Ideal stock for Domestlcas, 
from the stanQpoInt of tbe grower. Is the Domestlca 
Itself, but seeds of it are more difBcnlt to secure, the 
stock Is more variable and It Is more likely to be Injured 
In tbe nursery row by leaf funpi; therefore, as a matter 
of practice, tbe Myrobalan has very generally supplanted 
It. Id the southern states the peach Is largely used as 

gaining favor In the Norib. It Is undoubtedly a very 
excellent stock for sandy lands, and. In fact, is proba- 
bly better for auch lands than the Myrobalan Itself. 
Some varieties — of which Ijomhard  
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Japanese Plums are commonly worked u 
Tbe ftlarianna stock, which Is much recommendea in 
the South, has not found favor In the North. Some 
varieties of Plums are such slow and crooked growers 
In the nurseries that It Is advisable to top-graft or 
bud them on some strong and straight stock. The Lom- 
bard Is no doubt the best stock tor this purpose now 
grown by nurserymen. The old Union i^irple Is one of 
the best stocks, but it is not much grown at the present 
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tlm«, Relne Claude, Qerm&n Prune, Copper, *re prob- 
Bbly best vhea top-worked on some atronft stock. For 
mkn; nuire varieties, seedllDKa of vlg:orous nutlTsii, as 
of Qoldeu Beauty and Way laud, make eicellent atooks. 
AroericaPHB should be workeil OD tbeir own seedling, 
■( least Id the Nortli. In the Soutb tbey are often 
budded on Mwlanna. 

Plum trees are usually planted wben two years old 
(rom the bud, altbouRh some ot tbe strong-growing 
kinds may be planted at a year old with tbe very best 
results. As a rule. Plum trees are planted about as tar 
apart as peacbes are, that is, from IB to 20 feet apart 
each way. Many growers prefer to plant tben closer one 
way (ban the other and eventually to stop cultivation Id 
one direction. If this system 1b used, they nay be placed 
IH or 20 teft apart one wav, and from S to 12 feet the 
other way. Wben planted, the trees are pruned Iq essen- 
tially the same way that apple Ireen are. It is fieneratly 
advisable to start tops as low as possible and yet allow 
- - I curculio catcher below them. This 
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nusceptible to It than others. 

le worst. Again, If the fruit 
grows m Dense ciuKiers, lae disease is more likely 1v be 
severe. The thinning ot the fruit, therefore, is one of 
the very best preventives of the spread of the dioease, 
and at the same time, also, one of tbe most efHcienl 
means ot Increasing the size, quality sjid salableDess of 
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tbe product. Thorough spraying with Bordeaux mix- 
ture Is a speclBc for the trouble. 

Tbe curculio, which causes wonuy fmlt, can be held 
In check by the Jairlng process, as described under 
Peaek. 

For literature on Plums, see Waugb's "Plunia and 
Plum Culture : " BuUetlna by Wangh, Ooff and CraJr, 
chiefly on Nati\v Plums. Bull. 131. Cornell Exp. Sta. 



the ground. With the modem Implements and methods 
of tillage, there is little inconvenience in working the land 
it tops are started as low as this. The subsequent prun- 
ing ot the Plum tree has no special difHculties. About 
four or Ave main limbs are allowed to form the frame- 
work ot the (op, and in most varieties, especially those 
which are not very tall growers, the central trunk or 
leader may be allowed to remain. The fniit of tlie 
Domestlcas is borne mostly on spurs, as shown in Fig. 
ISSN. These spurs, therefore, should not be removed 
unless i( is desired to thin the fruit. In the Americanas 
and tbe Japanese varieties, the truit Is borne both on 
spurs and on tbe annual ailal growth. 

Imettt and Ditcaiti.-The black-knot is one of the 
most serious Plum diseases. It Is best kept In check by 
ayatemalically cutting it out. The grower should go 
over bis orchard for it in the summer time and again as 
soon as the leaves fall. If trees are thoroughly sprayed 
every year with Bordeaux mixture for the leaf-blight 
. fungus, the black-knot will make comparatively little 
headway in the orchard. 

Tbe blight, which causes the leaves to fall In August 
or September, is one of tbe most serious diseases In 
the Plum orchard; but the disease can readily be kept 
in check by thorough spraying with Konleaux mixture 
two or three times during the summer. The mixture for 
 '" ' ' ' ' ' than for apples, par- 

s the work of a fungus. Many times 
e dead and dried fruit may be seen hanging on tbe 
ee all winter, as shown in Fig. 1H59; and In such cases 
is very likely that tbe fruit-spur may be killed, as the 
>per one in the picture has been. In handling (bis 
WH'e. the first consiileration is the fact that some 



(from wbich tbe above account is adapted); balletins 
of Cornell Exp. Sta. on Japanese Plums, and also No. 
38 on Native Plums. l. H. B, 

Cultivation of Native Plcms.— Approximately 300 

varieties of Plums, derived chiefly from 6 native types, 
are now propagated by American nurserymen and 
planted In American orchards. A large number of 
these varieties are comparatively worthless, and must 

Eresently be discarded, A creditable minority, however, 
as qualities of absolute and considerable merit, and 
may be looked on as permanent additions to our pomo- 
loglcal wealth. The native varieties are now propagated 
and planted by tbousanils annually, both tor borne use 
and tor market. For certain culinary purposes many of 
the natives are superior; and in many places, partien- 
larly in states of middle latitude, tbey are the most 
profitable market Plums grown. 

Tbe Americana Plums are especially qualified to with- 
stand the severity ot northern winters. They are su- 
perlatively hardy. Tbey are practically the only Pluma 
grown In the cold northwestern states (except tbe com- 
paratively unimportant Nigras and tbe Miners) and their 
usefulness in northern New England and middle Canada 

Tbelr cultivation has been developed to a special degree 
in Iowa, Wisconsin, Minnesota, and adjacent states. For 
this region they must bepropagated always on Amerlrana 
stock. This BU)c,k has other advantages besides its har- 
diness, and It is rapidly coming Into extensive use for 
all sorts of Plums in the northwest. The sand cherry 
is sometimes used as a stock, but haa not yet passed the 
experlmen(«l stage. It dwarfs Americana Plums worked 
on it. It Is perfectly hardy. 

The Americana Plums are wayward and awkward 
growers. With many varieties it Is impossible to make 
a comely orchard tree. They do not appear to take 
very kindly to pruning; arid the usual method bas been 
to let them very much alone. Careful pruning dur- 
ing the first few years, directed with a view to forming 
an open top on comparatively tew supporting main 
branches, vrill do somelfaing toward shaping the trees: 
but with our present knowledge, no extensive pruning 
CBD be recommended for mature trees. Tbe method 
ot heading-in, as often practiced with the Domestic* 
Plums, is especially un adapted to the American as. 



islve thinning of the fruit is in- 
dispensahle. Tbe trees are sometimes severely attacked 
by shot-bole fungus, and thorough spraying with Bor- 
deaux mixture In necessary. The fruit-roi (monilla) at- 
tacks all the native Plums more or less, and must be 
controlled by Bordeaux mixture. See Spnyiitg, 

Tbe Nigra group bas two or three important varie- 
ties of superior hardiness, as Cheney and Aitkin. In 
general they bloom earlier, and fruit less heavily than 
the Americanas. Their habits and culture are the aame. 



Mr 
m 

m 



H 



hi 






i 



Ir 



PLUM 



PLUM 



1375 



The Miner-like varieties are hardly to be distin- 
guished from the AmericantM in any way. They have 
practically the same geographical range, and may be 
given the same treatment in the orchard. 

The Wayland group includes several varieties of 
great value, especially for the South. Of these Way- 
land, €h>lden Beauty, Moreman, Benson, and Kanawha 
may be mentioned. They are not to be recommended 
generally for localities north of Massachusetts and Ne- 
braska, their northern limit being determined less by 
their non-hardiness than by the very late ripening. This 
habit of late ripening, combined with very late bloom • 
ing, makes them desirable for late marketing, particu- 
larly in southern markets. They are very prolific and 
constant bearers. The trees are free-growing, usually 
of rather spreading habit, and will bear heading-back 
better than the Americanas. The pruning knife, if used 
in season and with good judgment, will assist in mak- 
ing comparatively open-headed and amiable trees of 
these varieties. 

The Wild Qoose group includes varieties like Wild 
Goose, Milton, Wooton, and Whitaker, specially adapted 
to the latitude of Maryland, Kentucky and Kansas. The 
same varieties succeed only less well southward; but 
are not generally valuable to the north of this line. For 
the section named, the varieties of this class have un- 
questionably been the most profitable Plums grown up 
to the present time. They ure propagated chiefly on 
peach, Marianna and Myrobalan. These stocks are all 
fairly satisfactory, though not equally good for all va- 
rieties ; but when peach stocks are used the union 
should be made bv whip-grafting on the peach root. 
Otherwise the peach stock comes above the ground and 
is a prey to the peach borer. The trees are mostly 
rapid, willowy, rather Eigzag growers; and are amena- 
ble to the pruning knife in about the same degree as 
the Wayland-like varieties already mentioned. Whit- 
aker makes an open-headed tree without much trouble. 
So does Sophie. Wild Goose is more Inclined to be thick 
and thorny in the top, but may be thinned carefully to 
make an accessible head. Milton is much like Wild 
Goose. Wooton makes a fine vase-form top, which, with 
a little timely pruning, is almost ideal, wilder, James 
Vick, and some others, are prone to make thick, bushy, 
thorny tops, and are hard to manage. These varieties 
are all considerably subject to shot-hole fungus, which 
often strips them of their foliage in midsummer. They 
are mostly thin-skinned and liable to crack at ripening 
time, especially if the weather is wet. They should be 
picked rather green for shipment, the point to be ob* 
served being that they have attained their full size, 
rather than that they are dead ripe. 

The Chicasaw varieties are very effective poUinizers 
for all the Wild Goose and Japanese varieties blooming 
at the same time ; but very few of them have sufilcient 
value in themselves to make them profitable orchard 
trees. A few varieties, like Munson and McCartney, 
are still planted for their own fruit; but in general 
they have been displaced by other types of Plums. The 
trees are mostly bushy, thorny and thick-topped, some- 
times so thick and thorny that the blackbirds can 
hardly get in to steal the fruit. It is difficult to prune 
them enough to make really satisfactory trees. The 
(/hicasaw Plums are specially adapted to the southern 
states, though Pottawattamie, an exceptionally hardy 
variety, succeeds as far north as southern Iowa and 
central Vermont. They propagate readily on any kind 
of stocks. 

Other types of native Plums, such as the Sand Plum, 
the Beach Plum, the Pacific Plum, etc., are not suffi- 
ciently numerous in cultivation for their treatment to 
have been determined. 

Hybrid Plums of various strains are now beginning 
to come to the fore. Most of these hybrid varieties 
resemble rather strongly one or the other of their par- 
ent species; and the best that can be said regarding 
their culture at this early day is that they may be safely 
treated like the varieties which they most closely re- 
semble. Wickson, President and perhaps Climax, with 
some others, resemble the Simon Plum, and ought to 
have much the same treatment, that is, practically the 
same treatment as the Japanese varieties. Gonzales, 
Excelsior, Golden and Juicy, on the other hand, resem- 



ble the Wild Goose type, and may have the same genera] 
treatment as Wild Goose. 

All the native Plums, with very unimportant excep- 
tions, require cross-pollination, f^or the most part, 
however, they are fully inter-fertile, so that a given va- 
riety will pollinate any other variety, providing the two 
bloom at the sune time. Simultaneous blooming is of 
chief importance in adjusting varieties to one another 
for cross-pollination. To determine which varieties 
bloom together, careful observations should be made in 
the orchard and recorded, or recourse must be had to 
the published tables. Pollination is effected chiefly, 
if not exclusively, by the bees, so that their presence 
should be encouraged. 

Most of the native Plums make comparatively small 
trees, so that they may be set somewhat close together 
in orchard -planting, say 12 to 20 feet apart, usually 
about 15 feet. Some varieties, particularly in the 
South, need 20-30 ft. space. Putting a Plum orchard 
down to gn^ass is not admissible under any circum- 
stances; but cultivation should cease with the first of 
July, or certainly by the middle of July; for the native 
Plums are especially liable to make too much late sum- 
mer growth. High manuring of the soil is not usually 
necessary, or even desirable: yet something consider- 
ably short of starvation will be found the best treat- 
ment for native Plums. F. A. Wauoh. 

Thb Plum in California. — The cultivation of the 
Plum in California differs widely from that in the 
other Plum - producing sections of the U. S. Here 
the dreaded curculio is unknown, and while the equally 
dangerous black -knot has been found infesting a 
native wild cherry ( P. demissa ) it has never been 
observed in cultivated orchards. The former has been 
kept out by rigid inspection and quarantine regula- 
tions, and the latter is undoubtedly held in check by 
the existing climatic conditions— excessive dryness be- 
ing unfavorable to its development. Here, then, the 
most delicate varieties of the Old World find a very 
congenial home, and therefore, unlike the prevailing 
custom of much of the eastern Plum-growing, form the 
basis of practically all orchard planting. In early min- 
ing days the California native Plum {Prunua suhcor- 
data ) was frequently cultivated, and before the introduc- 
tion of European standard varieties attempts were made 
to improve the fruit by the usual methods of selection. 
Some very promising results were obtained ; but since 
the demonstration of the great success of the more 
delicate and higher-flavored varieties, there has been 
little incentive to the use of the native species. There 
are two varieties, the type being a low shrub, rarely 
over 3 ft. high, branching from the ground; the fruit 
oblong, about % in. long, "almost the shape and color 
of a Damson when ripe," but the pulp is described as 
''inferior." The other variety {KeUoggii) forms a larger 
shrub, from 10 to 15 ft. high, with larger fruit, round, 
yellowish in color and much more acceptable, both for 
eating and preserving. The two varieties are usually 
found associated, *< growing in patches at the heads of 
ravines, on rocky hillsides and in open woods." The 
larger variety is not so widely distributed, and seems 
to have reached its highest state of perfection in the 
Sierras, where (in Sierra county) it is still preferred in 
the local markets, and where, it is said, the imported 
varieties *'do not pay for the picking." 

With the Plum fiiiits might also be mentioned the 
"oso berry," or so-called "California false Plum" {yut- 
tallia eerasiformis) , a shrub sometimes 15 ft. high, and 
found "in moist places and the north sides of hills 
from San Luis Obispo northward." The bark is 
smooth, much resembling that of the Plum or cherry; 
the fruit is plum-like, pulpy, when ripe covered with a 
deep blue bloom, handsome in appearance, and has 
been used in the kitchen for making pies, preserves, 
and the like, though it is rather bitter to the taste. So 
far as known, no attempts have been made to improve 
it by cultivation. 

It seems hardly fair to make a distinction between 
"Plums" and "prunes" in discussing this subject from 
the California standpoint. With the exception of the 
differences in the preparation for market, what may 
be said of the Plum applies as well to the prune ; for 
a prune is simply a Plum which dries sweet without 
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ramoTlng the pit. In most of tbe varieties of Plnms 
there occurs a fenuentation around the pit in the pro- 
cess of drying, which prevents their belns successtulJy 
dried without Its removal; tbese are liDown as "Piums." 
The prune varieties are, however, much sweeter and 
contain leas acid; but the main distinction is in thtir 
adapUblllty of drylDg whole. As California has to find 
distant markets for most of her Immense fruit crops, it 
follows, then, that by far the greater portion of her 
Plum areas are devoted to the production of prunes. 
Some pitted dried Plums have been prepared, but the 
small favor with which they have been received does 
not warrant the extra expense and labor of pittlnit. 
8ome varieties are canned, and marketed in that way; 
but by far [he greater portion of the real Plum product 
ts marketed In the fresh (not canneit} state both in local 
and disUnt cities. See Prunt. 

The Plum has an exceedingly wide range iu Califor- 
nia, It Is not limited to any particular region of the 
state, but is thrifty and health; on the ImmodiaM coast. 

foothills. This is perhaps most strikingly shown by 
the fact that every county lu the state, except two, per- 
haps [one being the city of San Francisco), conUins 
Plum or prune orchanls, or both. When it is considered 

extending through 9|^ degrees of latitude, a fair esti- 
mate of the adaptability of this fruit to varying condi- 
tions o( soil and climate will be obtained. By choosing 
varieties ripening In Huccexaion, the California Plum 
season may be extended from May to December. It is 
not sorprlsing. then, that the acreage devoted to Plums 
and prunes Is one of the largest in the state, reaching a 
total o( nearly 55,000 acres, an aggregate of nearly 
U.OM.OOO trees, of which about seven-tJighths are prunes. 
Alameda county leads iu the acreage of Plums with 
2,000 acres and Santa Clara in prunes with 8,000 acres. 
This great Industry has cleveloped since the discovery of 
gold. The early Mission plantings <ITU9-IH2:<| Included 
varietied of European Piums, a few of which were able 
to survive alter the abanilonmeni of the Missions in 1S31 
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San Francisco a small package of dons from tbe fa- 
mous prune district of Agen, In Prance. Notwithstand- 
ing their long, perilous journey, the prmloas cultioga 
arrived In fairly good condition and were at once sent la 
Pelller's brother, Louis, who bad already established a 
narsery and fruit garden in the Santa Clara valley, 
upon a portion of the site of the present city of Snn 
T._( V. .1 , 1__ uj (i^ees were pro- 
ud eventually were 
18 of the state, but 

l« day 

- , -T. In 

1863 the first California-grown and -cured prunes wers 
exhibited at tbe State Fair in Sacramento; but it was 
not until ISTO that planting on a commercial scale was 
begun. Through the seventies, and especially after 

of the larger growers were producing between five anil 
nil tons of cured fruit. Since 1681 the growth of the 

growers whose annual products reach hundreds of tons. 
The total output of the state was over 125,000,000 pounds 
in 1900, with many young trees not yet in bearing. In 
1HS8 the United States iinporled 83,000,000 pounds of 
Plums and prunes. Since that time the importations 
have steadily declined until at present they are less than 
HOO.OOD pounds. The home product, the greater part of 
which, it is safe to say, eomea from Callfamla, is thus 
gradually replacing the foreign-grown article. 

Considerable difflculty was at first encountered In 
the selection of the proper grafting stocks. Naturally 
the native species were the first to suggest themselves 
__ J J . .._. lut they were soon found 

in'd dwarfing 
, or False Pium, has also been used: it also dwarfa 
ees and causes earlier ripening of the fruit. Many 

I, but the persistent root -cutting brought about by 
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such heavy suckering that they have been abandoned. 
Peach, apricot and almond roots and suckers of Ihe 
Mission Prune and Damson were used, but consider' 
able dUBculty was again encountered. The peach has 
proved the best. The apricot and almond can only be 
used in special coses, and double- working is almost 
always necessary; for, although some Plums "take* 
and grow on these stocks, the union is frequeutty im- 
perfect, and Instances ore on record where the treis 
nave broken off at the Jfraft after reaching the bearing 
stage. The Introduction of tbe Uyrobalan or French 
cherry-plum [Prunua cerasifera) and its adoption as a 
grafting slock for Plums and prunes have greatly sim- 
plified matters for the California orchardist. It does not 
sucker, and experience has shown that in California It 
succeeds in low, moist lands, in comparatively dry soils 
and in stiff upland clay soils. It thus has become tbe all- 
round Plum stock in California; despite the dwarfing 
habit attributed to it hy some, it has proved sufflciently 
tree-growing in this state to suit all purposes, and to 
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. .al870. The introduction 

of improved Plum varieties, however, dates back to 1B51, 
when tbe first grafted fruit trees were brought to the 
state by Seth Lewelling from Oregon, where he and his 
brother hod established nurseries In 1847. Prior to this 
introduction, however, the miners were supplied with 
fruit of tbe native Plums, and It la probable, therefore, 
that the need of introduced varieties of this fruit was 
not at first felt; hence, the adapUbllity of Callfoma to 
the production of the superior imported varieties was 
not reoogniied until some years later. The first Impor- 
tation of prune eions from Prance by the U. S, Patent 
Office in 1854 did not reach California. It was not until 
two years later that Pierre Pellier brought with him to 



root is still preferred for Pium _._ 

ties, e.g., the Columbia, Yellow Egg and the Washing- 
ton, do not unite well with it, and cannot, therefore, be 
worked directly upon It. This is equally true of the 
almond, which is used in loose, warm or rooky foothill 

cellent results wltli Its use as a stock for the French and 
Fcllenberg prune have been reported. The Myrobalan, 
then. Is used almost entirely, except In special cases; but 
lately some murmurings of dlBsalisf action with its last- 
ing qualities (supposedly from the use of cutUngi) 
have been heard; so that the question ot an all-satls- 
fwtory gratling stock for the Plum in California may 
1>o still considered an open one. 

There has been much discussion over the desirability 
of propagating the Myrobalan stock from cuttings or 
seeds. It is said that the roots from a cutting, be- 
ing fibrous and coming from one point, cannot form 
a proper system (or the support of the tree, though 
some old orehards worked on cutting roots are still 
thrifty. It must be admitted that tbe seedling gives a 
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much more Bpreading and stroDg lupportlng lystem ol 
roola. This hu come to be gener&llf recognized, 
uid aeedliniia are now usually the rule. Tbfs ia all- 
Imporlact In California, for tbere tbe roots of all plaola 
maat neceBnaiily go deep for tbelr moisture and nour- 
ishment. In fact, deep-rootlDK ia the rule be;ond all 
common cipectatlon; thus almond roots the tblck- 
Defis of one's thumb have been found at a depth of 22 
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conditions of C&lltorDia agricultural practice 

Propagation is by both buds and grafts. Tbe usual 
practice is to bud tbe young stock in July and August, 
and then In January and February following all those 
which have not taken can be graftedj thus securing two 
chances. When peach or umond in used as stock, 
budding alone Is done, as these stocks have been found 
to take the graft poorly. The trees are not allowed to 
remain in nursery longer tban one year after budding, 
and in many casee are set out the spring following, as 
"dormant buds." In California the 

ration of the laud before planting the 
jonng trees cannot be too strongly em- 
phasized ; for here tbe young tree 
must have every faoiiiSy for getting 
Its roots deeply and firmly esUbllshed 
at the beginning, In order to enable It 

drought of tbe long, arid summer. 
There has been mucb difference o( 

Belting the trees apart and llie mode 
of laying ont the orchard. In early 
(lays the tendency was to rather close 

teet; but experience soon demonstrated 
the undesirability o( too close proiira- 
Ity. and later plantingH were made with 
wider distance', until from 20 to 21 
feet has come to be tbe rule. The lay- 
Ing out o( orebards has caused much 
discussion, some asserting that the 

systems secure better use of tbe land 
and allow better access to plow and 



t generally used. The style 
of tree was the neit point of contention among the 

low-headed tree of tbe vane-form, witb rather more 
branches than usual. The early, blgh-beaded, sprawl- 
ing trees have now practically disappeared from the 
California orchards, notwithstanding tbe strong ob- 
jectliitis at first ofi^ered against the tow trees on tbe 
score of impeding easy culUvation. The prejudices 
have been overcome by the appreciation of the many 
advantages of a low, "stocky" tree, and the Introduc- 
tion of Improved Implements. Tbe rule now Is to cut 
back tbe young trees at planting to from 18 to S4 Inches. 
Until the top Is formed the Btsms are protected, by 
whltewaahing or wrapping with burlap, from the hot 
aflemoou sun. Tbe first year from 3 to branches are 
allowed to grow from tbe stem, and these used to form 
the main limbs of the tree. From this time tbe prun- 
ing is done according to the usual methods for tbe 
vase-form tree, with tbe exception perhaps that se- 
verer cutting-back Is practiced at first In order to give 
strength and stickiness to the limbs. In California 
the Plum is a most remarkable grower, often send- 
ing out shoots 10 feet long la one season and prone 
to overbear! and when anything but the severest 
shorten Ing- in system during tbe first two Beasons, at 
least, is adopted, the trees very soon break down with 
their loads o( fruit. This has been emphasised again 
and again in some of tbe earlier Improperly pruned 
orchards, where even propping proved ineffectual; tbe 
branches break at the bearing of the props, and when 
they do not break are so badly damaged from sunburn 
(to which the bark Is extremely sensitive) that the tree 
Is Irreparably Injured. After the third or fourth sea- 
son tbe growth of wood la much less and usually the 
pruning operations are confined to keeping tbe tree In 



shape, removal of dead or damaged branches and short- 
ening-in the current season's growth to keep the young 
twigs In a vigorous growing condition and to prevent 

One Interesting exception to the usual practice might 

lands of the San Joaquin valley tbe long, slender 
branches are not cut back ; In fact, they are encouraged 
by pruning back to the crown. The long, arching "canes* 
are allowed to remain until they have produced a crop 
(which they do In the second season witb the groalest 
profusion), the ends resting upon tbe ground as tbe fruit 
gains weight. "When these droop too low, they are cut 
back to tbe crown, when others will be produced to take 
""■" "' — 1. In this way enormous crops of fruit aro 
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iild rut) entirely u 
Thorough and persistent tillage Is one of the first 
principles of the California orcbardlat, for with him 



at. Damaon Plum (X ^). (Sea pace UT3.) 

the absence of summer rains makes the eoniHrvatlon 

of tbe winter rainfall an absolute necessity. Even 

kept loose as soon as It Is in proper condition, and no 
weeds allowed to rob the trees of the precious fluid. Up 
to three yeara ago, practically all tbe prune and Plum 
crop was produced without summer irrigation. Winter 
Irrigation was often practiced and the water conserved in 
(he soil by the usual methods of tillage. But the season ot 
1S9T-S was one of the driest In the history of tbe state, 
with less than one-third of the usual amount of rainfall. 
Tbe use of summer Irrigation was In some Instances the 
only salvation of the trees. The Installation of pumping 
plants and irrigation systems thereby received a great 
impetus, untli, to-day, many orchards ot Importance 
are thus equipped, and the use of summer irrigation bids 
fair to remain a permanent practice, at least in tbe pro- 
duction ot prunes. 

As yet the California Plum-grower [and this indeed Is 
generally true for all deciduous frultsi has hanlly (elt 
the need of extensive ferti Illation. The soils of the arid 
regions generally possess sucb high Intrinsic fertility, 
and tbe tree-roots bare such great depths from which 
to draw the nourishment and sustenance, that thus far 
they have bean able to produce the enormous crops taken 
from the land without replenishment of the natural sup- 
plies. In some of the older orchards, however, the need 
ot fertilization Is beginning to be fell. In a great many 
the main deficiency has been found to be vegetable mat- 
ter, and, consequently, nitrogen. The extremely flna 
tilth which has been maintained has resulted in tbe de- 
struction of all natural green growth and the "burning 
out ' of the bumus, and has necessitated the call for a 
green-manure crop. This problem Is rendered more dif- 
ficult In California by the fact that any such crop mnat 
be produced during the winter monlbs and be ready to 
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plow-in with the beginning of tillage in Hareh; for do 
sanuner-grDwiDK crop can be kllowed in the orcbard. 
The matter hu Been nnder InveHtigatioa at the Califor' 
nia Eipeiiinent Station tor some years, and after man; 
trials of native and exotic leguinefl, three specie^) of 
European lupinn (L. piloiut, var. rotttu and var. 
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daced, which ought to double in the sixth, and after 
that from 150 to 300 pounds is the rule. Tbene flgures 
apply mostly to tbe pninee ; many of the PJums are two 
or three years later in coming into full bearing. Prom 
200 to 300 pounds are considered tbe avera^ at full bear- 
ing In tbe Santa Clara valley. InsomeiUHtanccs 600 uid 
even 800 pounds have been produced, and a 6-yeiir-oId 
tree at VUalia (San Joaquin valley) is credited with 
1,102 pounds ot Cmit in one season. 

It would be impossible to enumerate a full list of the 
varieties actually !n successful cultivation within the 
state. Such a list would pnibably include every noto- 
worthy variety of Don.eMtica Plum, Many, however. 
despite excellence of quality and flavor, are suited 
only for home-growing, or at most tor local markets, on 
account of poor shipping qualities. For tbis reason 
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conditions, and these bave come to be re 
standard. At tbe bead of tbe llxt standi 
d'Agen, the oriKinally introduced French v 
has proved itself adapted to more 
-■- "- iety, r-- ■- -- 
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analyses of California soils, Profe; 

gard has found them generally well supplied with time 
and potash, with nitrogen and pbosphortc acid not over- 
abundant. It is, then, these latter which will have to bo 
supplied first, and such has been the advice given to 

As mentioned above, the Plnm has few seriou!) ene- 
mies In California, and none which cannot be held in 
check by spraying and other treatment, llfoo the leaves 
tba Plum aphis and the canker worm have given some 
trouble. Lately, tbe "peach moth " has been founil at 
work on the prune trees, but not to any serious eitenl. 
The trees, too, are sometimes subject to the attacks of 
scale insects; the black scale l/jecn»JHBi oftol, aprleot 
scale (/.. Armtniaeunil, frosted scale (£. pruinoiam] 
and pernicious scale (Aspidiolus pemicioitiu) being the 
most frequent; all of which, however, the California 
frult-groivcr has learned to keep in check, and In some 
eases even to eradicate. The crown root-knot has also 
caused considerable trouble. The cause of this disease 
has been lately demonstrated by Tourney to be a " slime 
mold" {Dfnilrophagiti globoiut). Relief baa been se- 
cured by cutting off the knola and painting the wounds 
with Bordeaui mixture. 

In California some fruit Is usually home the third 
year; In the fourth a fairly profitable crop Is expected ; 
tbe fifth from 50 to 60 pounds per tree should be pro- 



most generally planted variety of fruit In tt 
For some time Its identity as tbe true trench prune was 
disputed ; but from anthentio samples submitted to 
them, French experts have declared tt to be of tbo 
true d'Ente type of the Agen district, Iwth in botanical 
characters and in sweetness and flavor. It Is, of courae, 
used chiefly for curing. In the same category l>elong 
the Robe de Sergeant, Imperial EpIneuse, Silver and 
Sugar— all standard drying prune varieties. The Kotw 
de Sergeant has been supposed by some to be a syno- 
nym of the Prune d'Agen, and is so considered in 
France: but in California It Is grown aa a distinct va- 
riety. The fruit is larger, usually more highly flavored, 
and has commanded higher prices in tbe San FranclMo 
market. The tree, however, has not proved so widely 
adaptable, and Is In disfavor in the coast valleys on 
account of defective bearing; in the Interior it is more 
satisfactory. The Silver prune (an Oregon seedling of 
Coe Qolden Drop) Is also a defective bearer In some 
districts, and Is used mostly In the preparation of 

able in some Instances, It is sometimes marketed in 
the fresh state also. The Imperial EpIneuse is a recently 
Introduced French variety and is fast becoming very 
popular. So (ar as tried it has proved very profltable, 
especially in the Santa Clara vallev, where many or- 
chards have been grafted over to It.' The fruit is very 
largo and handsome, and actual analysis hoa shown it 
to contain 2 per centmore sugar 

must be distinguished, bow- 
ever, from the " Imperial," a va- 
riety very mnch inferior In 
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trial, howovor, to Justify any 
remarks regarding its merits as 
a commercial variety. The Ger- 
man prune, Italian (Fellenberg), 
Golden prune, Hungarian 
(Pond Seedling), and Tragedy 
are varieties sometimes used for 

shipped green as "Plums." Of 
these the German is perhaps  
most extensively used. Tbe 
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s well a 



coast in places liable to fogs 
or sea winds, where tbe French is not at Its best. 
It Is valuable as a late variety, and is said lo dry 
excellentlv. as does also the Golden, an Oregon seed- 
ling. The fruit ot the Hun^^an (Pond) is very band- 
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■ome uid ihovy.uid Is ral«d,aii Its etyle,  etMMl leUer 
Id both the local kiid distant markelB. The Tngedf— a 
■eedling of tb« old MlMlon pruDS — belong*, together 
Tith the Cl]iniui (s Califamis seedling), Giant {Bur- 
Innk'al, Royta Hative, Simon and Peach, tothellst otva. 
rietlea most popular [or early market — espeoUlly for 
eastem shipment. For canning. Coe Golden Drop and 
the Imperial Usge are the moat popular. The Bratl- 
shaw, Columbia, Uam.Non, Duane Purple, Qreen Uage, 
Jefferson. Waahlngtou. and Yellow Egg are all highly 
regarded, and planted more or less widely, as they auit 
the different climatic regions. Man; of the Japanese 
Flumn are represented in CallfomU orchards. The 

Eloneer In this eoantry of Ibia class of fruits. In the 
iterior valleys It Is in some disfavor on account o( Its 
failure Co develop color in these sectloDH; but where It 
colors well it Is profitable tor shipping, and is highly 
regarded everywhere for domestic ase ; lately the Bur- 
bank and Wickson are largely replacing it. The Abun- 
dance and Red June are very popular for early ship- 
ment, while the Satsuma, Burbank, Normand, and 
Wickson (a Burbsnk hybrid) are all highly esteemed, 
eapeclally for local market and domestic nqe. 

During the past ten years elaborate investigations of 
the composition and food value of different fruits grown 
in the state have been carried on at the Callfomia 
Eiperim«nt Station. Many interesting results have 
been obtained, tending to show the vast Influences of 
differing soil and climatic conditions upon the character 
and quality of the crops. Herein, too, may perhaps be 
found some eiplanation for the reason why the home- 
grown fruits have no reailily displaced the foreign in 
the markets of our country ; tor the analyses have 
ahown that our fruits are sweeter, more nutritious and 
contain less mineral matter than the European. In the 
average sugar percentages represented In the analysis 
of the Juice, the flgures are IH per cent to 6. in per cent 
or about as 3 to 1 in favor of the California prune. In 
albamlnoids. or flesh-forming substance, tlie average 
percentages stand: for prunes, Calitomian 1. 01 per 
cent, European .78 percent; for Plums, Calitomian 1.13 
per cent, European .40 per cent. Here it may be men- 
tioned that the California analyses have shown the flg 
to stand highest In nutritive value, the apricot and 
Plum second, and the prune and orange about equal for 
third place. The figures for soil IngredlentH withdrawn 
show the California crop to contain less than the 
European, comparing aa follows: European B.30 pounds 
of ash per 1,000 pounds of fruit, Califominn 4.8B; for a 
crop of 30.000 pounds, 189 pounds for European and 
MS. 80 tor Californlan. The amounts of important soil 
Ingredients withdrawn per 1,000 lbs. In California nret 
of potanh 3.1 pounds, lime .25 pound, phosphoric acid 
.93 pound and nitrogen 1 .62 pounds. From these Bgurrs, 
the actual draft of the crop can be determined, and thi!-. 
with the knowledge of the amoants of available plant- 
food In the soil, together with a consideration ot Its 
il conditions, forms tbe basis of an Intelligent 



PLCMBAQO 



1379 



physli 
Judgn 



Wickson's "Cailtomla Fruits and How ta Grow 
Them," the Reports of the California Slate Board of 
Horticulture, and the Reports and Bulletins of tbe Cali- 
fornia Experiment t^tation. 

AB.NOLD V. STDBIKItarCH. 

PLini, OHZRKT. Frunai ceraiifcm. 
PLim, COCOA. Chrstobalantui leaeo. 

Ptn, DATE. Dioipiiroa. 

YLUM, OOVKHWOB'8. See Flaeourlia Bamonlcht. 
PLm, JAPAT. Properly Prunui Iriflora .- imprvp- 
eriy applied to the Loquat, Sriobolrya Japonica. 

rum., KASXALASB. XucHmo mammcta. 

FLtniBAOO (from Latin for Uad; becaate of some 
old tradition). PlumbaiinAri-r. LcaDwoSt. About 10 
aperies of subshmbs or herbs, sometimes climbing, in- 
habiting warm countries, chiefly ot Europe, Asia ami 
Africa, leaves usually alternate and entire, various: 
Bowers spieate or racemose on tbe ends ot tbe branches. 



gamopetalons, salverform, the tutie usually slender, 
ttie corolla blue, violet, rose or while; calyx tubular, 
5-loothed and somewhat angled, glandular; stamens G, 
free from the corolla-tube : ovary attenuated at the top, 
the single style with 5 stigmas: fr. a membranaceous 6- 
valved capsule. For P. Larpinia, consult Crraloitigma. 

Two species of shrubby Plumbagos, P. Capcmit and 
P. rosea, are deservedly well known. In tbe middle 
and northern states they are treated as greenhouse pot- 
plants and are usually turned out to flower in summer. 
They are readily propagated by cuttings taken either In 
the tall from plants growing In the open or In the spring 
from stock plants. They require an intermediate 
temperature. 

A. Pit. blue or vhitt. 

Ckpin^, Thunb. Pig. I860. Climbing shmb but a 
straggling upright plant as grewn under glass, some- 
what glaucous, glabrous except in the Itmorescenoa; 



lUO. Plumbago Capansl. {X «). 

Ivs. scattered, oblong-ovate to oblong-spatulate, nearly 
or quite obtuse, narrewed into a short petiole: racemes 
relatively short, tbe fls. sometimes appearing as If uu- 
hclled: Ba. aiure-blne, with a very slender tube IS in. 
long and several times longer than tbe glandular- hairy 
cylindrical calyx-tube, the corolla-lobea obovate and 
phlox-like. S.Africa. B.M.3110. B.R.5;417. an.41.p. 
:iSO; 46. p. 246; 48, p. 344; !>8, p. 20. Var. ilba. Hurt., 
has white flowern.— A well-known greenhouae plant. 
Old plants turned Into the soil in late spring In a sunny 
exposure bloom profusely until front. Plants struck 



well. Plants ct 
"e groi 



. _ kept In . „ , 

-n under glass for spring and summer 

excellent ratter plant. In southern 
lbs trees IS or 20 ft. hlgL if undis- 



bloom. It 
California 
turbed. 

ZayUolMi Linn. Half -climbing, glabrous except the 
Inflorescence, which is glsndular-tiairy ; Iva. ovate ob- 
tuse or acute, the base of the ahort-winged petiole clasp- 
ing the stem ; lis. white, shorter than in the above, the 
exserted part of the tube scareely longer than the obovato 
retase core I la- lobes, the calvx glandular-hairy. Troplei 
of Asia and Africa, and east to Australia and Hawaii. 
B.R. 33:23.-Little grown now. as it is inferior to the 
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whlte-Sd. form of P. Capentia. DUtiniriilBhed from 
that apeeiea \>j Its sborWt 9b. and dltfereot ]v«. 

tsindmt, Linn. Trailing or cUmblDK- glnbnmB: co- 
rolln white with mueroaate lobes, Cbe tube twice longer 
than the glaDil alar-hairy calyi-tnlw: Ivb. ovate-lanceo- 
late to obloDg-laoeeolate, pointed, stalked. Trop. Amer. 
AA. FU. red. 

l4Ma, Lion. (P. ianguinia, Hort.I). Stem ilgiBK- 
more or less climbiDg, glabrous even Id the infloreg- 
' • -■ -elliptic, the short petiole Bome- 



the tube, the calyx glandular- hairy. 8. Asia. B.M. S30. 
-Var. »0O0inM, Hook. {P. coeeinea. Sallab.), is a form 
with larger scarlet lis. B.M. 5303. Ong. 1:183. This la 
tiie form cbieBy cultivated. Like P. Cufemit, this spe- 
cies iB useful tor aumnier bedding. Il la also an excel- 
lent Bubjeet for winter blooming In pota. j^, q, q. 



ia^thut Savtrntai. 



Tber 



b 2 kindK at present are offered In S. Calif, and 2 
in 8. Fla. They are considerably cult, in all Iropical 
lands- The word Frangipanl is supposed to be from the 
French, IraiichipanirT, eaagulated milk, referring to 
the lenaclona white juice which exudes plentifully from 
the wounded plant. All specicB are likely to be called 
Frangipanl. Pluraerias are easentlaiiy summer- growing 

Slants. Keep rather dry in winter. Prop, by cuttings 
I February or March. 

la general, the Iva. are alternate, pennlnerved, the 
primary veins Joined to a nerve running parallel with 

bracts usually largo and covering tbe young buds but 
deciduous long before anthesis; corolla-tube cylindrical 
throughout; stamens included, near the base of the 
tube; disk wanting or Aeshy and covering the tube of 
the calyx: ovules in many series: follicles'^. The spe- 
cies are much confused and imperfectly understood. 
*. Fli. more or Ui» my. 

rtbra, Linn. FaaNOiPANi. Low tree or shrub: Ivs. 
6-S in. long: cymes spreading: corolla-lobes broadly 
oral, longer than the tube. Mei. to Oulaoa and Ecua- 
dor ; naCarallied in West Indlea. B.B. 1D;7B0 (fla. 
ohlefly golden, only the tips bright rosel. B.M. 279. 
AA. Fit. chiefly white or yillaa. 
B. Li't. norroiu, oblong -lintar. 

ilba, Llim. Lva. rounded or acuminate at top, rcvo- 
lote at margin, tomentose beneath; veins rectangular- 
transverse: fla, white. W, Indies. P. hypoleiicu. lias- 
parr, is probably a color variety, with yellow flowers. 
BB. Lvs. tridge-ihaped to lanceolalt. 

MntUAUa, Poir. (P. a«»tHindfn, Alt.). LvB. acumi- 
nate, often 1 tt. or more long, 3 Id. wide, broadly lan- 
ceolate, with a long tapering base: corolla-lobes oval. 
Hex. B.M. 3952 ( Bs. white, much flushed from The cen- 
ter with pale yellow). P. oriimfuafo of B.R. 2:IU, with 
Its narrow oblong lobes and close. weil-deSned golden 
center, must be a different species. \^_ j|_ 

POA (ancient Oreetc name for grass or fodder). Gia- 
niaear. About lOO species, natives of temperate and 
colli regions, mostly perennial grasses of low growth. 
Several species are cult, for forage or ornament. Spike- 
ief 2-C-fld., In open panicles, empty tclumea shorter 
than the fl. -glumes, awnlcaa; U. -glumes keeled on back. 



POA 



rlous margined, polntleas, 5-nerved, 

often clothed with soft hair. 

MAChiiltn*, Torr. Teicab Blub Gkasb. Culm 3-3 ft. 
high: panicle contracted, 3-8 In. long: spikeletB t^ In. 
long; first empty glume 1-nerved, second 3-nerved: 
fl.-glume copiously webby hairy at baee. A native of 
Texas, where It Isavaluable forage grass. -It propa- 
gates by rhizomea and forma a dense sod. Recom- 
mended as a winter pasture grass in the Sonth. Easily 
distlngulsbed from the other species by Its contracted 
panicle and targe aplkelets. 

prtUniU. Linn. Kentdcet Bltte Grabs. Jvnb 
Obass. Fig. ISGl. Panicle pyramidal, open, usually 
3-i in. long; spir -'-'-'■" "■ i. . , . 



snd 3d 



le pyramid! 
id., % In. lo 
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PLimSRtA (Charles Plum ier, 1 646-1706, distinguished 
Preneh botaniat; wherefore the genus should have been 

riled Piumitria). Apocynicea. This includes the 
wy tropical tree known as Frangipanl, properly P. 
mfrra. Plumerias are amongst the moat fragrant o( 
tropical flowers, vying in this respect with the jessa- 
mine. Cape Jasmine and tuberose. They have large, 
waxy, funnel-shaped fls. with 5 spreading lobes of white, 
yellow, rose-purple or combinations of the three colors. 
Choice specimens have been known lo bear clusters 9 in. 
fd of more than 20 fls. each 3M It 



I, of 



MSI. luae-i 



.loDsla (X 3^). Flower ealarc«i. 



baBe: culm usually 1-2 ft. high, forming a sod with its 
copious rootstocks, ita long, eoft radical Ivs. forming an 
abundance of foliage. Native in the cooler regions of 
tbe northern hemispbere.—A common pasture grass 
through the middle portions of the United States. Ita 
moat Important honicultura! use is for lawns, for 
which purpose Ita habit and aggresalvenesa are emi- 
nently adapted. 

triTUUi, Linn. RoroH-HTALEiD HEAt>on Gbabb. 
Resembles P. pratemii, from which it differs by hav- 
ing no creeping rootstocks, taller stems, branches of 
panicle more slender and spreading, usually only 2-9d. 
spiketets, and lateral nerves of fl.-glume much more 
conspicuous. Native of Europe, where it is a prominent 
pasture grass, and rather sparingly cult. In this coun- 
try, where It Is recommended for wet paaturea. A va- 
riegated toiTO is deacribed. F.8. 16:ie95. 

oompriiaa, Linn. Known in the trade as Canada 
Blue (Jrass (though it Is probably not native to Can- 
ada) and Knulibh Blue Qbass, but the latter name Is 
often applied to f'liluca prateniit. Distinguished from 
P. pralenaii, which it resembles, by its blue-green foli- 
age, distinctly flattened culms, and its short and much 
contracted panicles. Spreads by rbiiomes. Native of 
Europe and eitenslvel; naturalized in this country, be- 
ing found in open and rather sterile soil. -It Is of little 
value as a pasture grsss except possibly on sterile soil. 

nemorUli, Linn. Wood Meadow Grass. A tufted 
pere'nhlol without running rootstocks. I'anlcle long and 
narrow, with short branches: culms 1-3 ft.: empty 
glumes 3-nerved, ocnminate. Native of Europe and 
cooler partaot America. — It la recommended lor pasture 
or lawn in shaded situations. 

P. anuibitit.lAna. See Erscmatls ipectabllls.~P. aounlica. 
Linn. SeeGlrceriagrandis. A. S. Hitchlolil. 
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PODACH^H lUM ( Greek, meaning foot-shaped akene ) . 
Comp6»itm. Two species of Mexican stinibby composites 
cult, chiefly for their large and fragrant Ivs. The fls. 
are sometimes hidden under the foliage. The heads are 
about 1 in. across, with white rays and yellow disk, 
about 20 or more in terminal flat-topped dusters, borne 
in Vinter and spring. P. paniculatum is a rare and 
costly stov-e plant. The distinguishing feature of Po- 
dachenium is the shape of the akene, it being con- 
tracted at the base into a 2-winged stipe suggesting the 
shape of a foot. 

Podachieniums may be cultivated much like Izoras. 
They do best in a warmhouse. In the South they thrive 
in the open. They are useful for their large and sweet- 
scented foliage. Prop, by cuttings of half -ripe wood. 

panionlitum, Benth. (Ferdin^nda dminens, Hort* 
Zaluzdnia iminenst Hort. Cosmoph^llum eaealiafd- 
Hum, C. Koch). Slightly branched, 9-15 ft. high: Ivs. 
distant, long-stalked, roundish in outline, angled or 
with few, distant, shallow, wide-angled teeth, scabrous 
above, pubescent beneath. Mex., Guatemala. R.H. 
1862, p. 110. H. A. SiEBBEOHT and W. M. 

FODAL'fBIA. See Baptisia. 

PODOOABFUB (Greek pons, podog, foot, and karpog, 
fruit; alluding to the conspicuous fleshy foot-stalks of 
most species). Including Naghia, Prumndpitys and 
Stachycdrpus, Conifera. Ornamental evergreen trees 
or rarely shrubs, with alternate or sometimes opposite 
and often 2-ranked sessile or short-stalked Ivs., small 
fls., the staminate catkin-like and yellow, the pistillate 
greenish and inconspicuous, and with rather small, 
berry-like fr. borne on usually much thickened fleshy 
foot-stalks of dark purple or purplish violet color. 
They are but rarely cult, in this country and only 
adapted for the southern states and California, except 
P. alpinaf which is the hardiest and may probably 
thrive as far north as Philadelphia, or even farther. 
They grow best in well-drained loamy soil. In the 
North they are sometimes grown as pot-plants in green- 
houses on account of their handsome foliage; a sandy 
compost of loam and peat will suit the potted plants. 
Prop, by seeds or by cuttings of almost ripenea wood 
under glass ; they are also sometimes grafted on any of 
the species which can be had in quantity. 

The genus has more than 40 species, chiefly in tropi- 
cal and subtropical mountains of S. America, W. India, 
Asia, Africa and Australia. Resinous trees, with linear 
to elliptic entire Ivs.: fls. monoecious or dioecious, ax- 
illary or subterminal, solitary or in spikes; the stam- 
inate catkin - like, consisting of spirally disposed 2- 
C3l led anthers; the pistillate consisting of a scale en- 
closing the ovule, with several bracts at the base, which 
become usually much thickened at maturity, and form 
a fleshy receptacle bearing at the top the globular or 
ovoid drupe- or nut-like seed: cotyledons 2. Some spe- 
cies with the fls. in spikes and the fr. without fleshy 
receptacle are referred by some botanists to Prumnop- 
itys ( Stachycarpus ) . Many species are valuable tim- 
ber trees in their native countries, and the fleshy seed- 
stalks of some are eaten. 

A. Lvs, 9-8 in, long. 

maero^litlla, Don. Tree, attaining 50 ft., with asoend- 
Inif branches: buds and young unfolding lvs. pinkish: 
lvs. alternate, linear-lanceolate, sometimes falcate, ob- 
tusish or acute, bright green and glossy and with a 
prominent midrib above, pale beneath, 3-5 in. long, 
about H iu« wide: fls. dioscious, staminate ones cylin- 
dric, %-\)>i in. long: fr. ovoid, >i-J^ in. long, greenish, 
bloomy, borne on a fleshy dark purplish violet recep- 
tacle. Japan. S.Z. 2:133. 

Jap6]ilea, Sieb. Closely allied to the preceding and 
probably a variety of it. Of lower growth: buds whit- 
ish, young lvs. greenish: lvs. linear-lanceolate, acute, 
4-H in. long: fls. and fr. unknown. Cult, in Japan. 
—Sometimes C^phalotaxus pedunculataf var. fastigiata 
is cult, under this name. 

AA. Lrt. %-!% in. long 

BUblgeiia, Lindl. Tree or shrub in cultivation: Ivs. 
spreading, crowded, linear-lanceolate, acute and mucro- 



nate, pungent, somewhat revolute at the margins, dark 
green and with a prominent midrib above, with 2 white 
bands beneath, 1-1^ in. long: fls. dioecious, the stami- 
nate clustered, H-1 in. long: fr. ovoid, % in. long, on 
a fleshy receptacle, very short-stalked. Chile. P.F.G. 
2:162. G.C. III. 10:171. 

alplna, R. Br. Shrub or small tree, attaining 15 ft., 
with spreading branches : lvs. indistinctly 2-ranked, 
linear to linear-oblong, obtuse, mucronulate, dark green, 
grooved or flat above, pale green beneath, %-% in. long: 
fls. dioecious, the staminate solitary or clustered, about 
% in. long: fr. small, on a fleshy receptacle. Australia. 

P. Andina, Poepp. (Promnopitys elegans, Phil. Stachycar- 
pus Andina, Van Tiegh.). Tree, attaining 20 ft., witli upright 
or somewliat spreading branches : lvs. indistinctly 2-ranked, 
linear, dark green above, slightly glaucous beneath, ^-iK in. 
long: fls. in spikes; receptacle not fleshy. Chile.— P. Bidwilli^ 
Hoibr.— P. Totara.— P. ChUlna, Rich. (P. saligna. Don). Tree, 
attaining 60 ft., allied to P. macrophylla: lvs. linear-lanceolate, 
acute, slightly falcate, 3-4)^ in. long: staminate fls. clustered, 
about 1 in. long. Chile, Peru.— P. ChinSntiM, Wall. (P. macro- 
phylla, var. Maki, Sieb. A Zuce.). Closely allied to P. macro- 
phylla, but a lower tree or sometimes shrub, with somewhat 
spreading branches: lvs. shorter, 1^3^ in. long: staminate 
fls. shorter. China; cult, in Japan. S.Z. 2:134. R.H. 1848:41. 
—P. eorideea^ Rich. Tree, attaining 50 ft., with spreading 
branches; allied to P. macrophylla: lvs. lanceolate, acuminate, 
2-^ in. long: fr. ovoid. Jamaica. Sometimes Cepbalotaxus 
drupacea is cult, under this name. — P. elongdta, L'H6rit. 
Tree, attaining 70 ft., with whorled spreading branches; allied 
to P. macrophylla : lvs. linear-lanceoiate, acute, about 2 in. 
long: staminate fls. solitary or clustered, about ^ in. long: fr. 
|dobose, % in. across. S. Africa.— P. JamaMnnt, Uort.^P. 
Purdieana. — P. Koraidna^ Sieb.— Cepbalotaxus pedunculata. 
var. fastigiata.- P. NagHa, R. Br. (Nageia Japonica, G»rtn.). 
Tree, attaining 90 ft., with spreading, sometimes pendulous 
branches: lvs. mostbr opposite, ovate to oblong-lanceolate, 
short-acuminate, 2-3 }>i in. long, bright green and glossy: fr. % 
in. across, subglobose. Japan. S.Z. 2:135.— P. neriifdlia, Don 
(P. macrophylla. Wall., not Don). Tree, allied to P. macro- 
phjila, with whorled spreading branches: lvs. lanceolate, acu- 
minate, dark green above, slightly glaucous beneath, 4-8 in. 
long: staminate fls. solitary, 1 in. or more long. Himalayas. 
B.M. 4655. P.S. 8:768.— P, Purdiedna, Hook. Tree, to 120 ft., 
with whorled horizontal branches: allied to P. macrophylla: 
lvs. oblanceolate, obtuse, mucronulate, bright green, 2-5 in. 
long, % in. wide. Jamaica.- P. Maligna, Don—P. Chilina.— P. 
tpioAta, R. Br. (Pmmnopitys spicata. Mast.). Tree, attaining 
80 ft.: lvs. 2-ranked, linear, obtusish, sessile, ^-H in. long: fls. 
in spikes: receptacle not thickened. New Zealand.— P. taxiib- 
lia, Kunth. (Pmmnopitys taxifolia. Mast.). Tree, attaining 60 
ft., with spreading branches: lvs. 2-ranked, linear, acute or ob- 
tuse, abruptly narrowed into a short petiole: fls. in spikes: no 
thickened receptacle. Peru, Columbia.— P. Totdra, Don. Tree, 
attaining 00 ft. with spreading branches: allied to P. alpina: 
lvs. linear, acute or acuminate, H~lH in. long. New Zealand. 

Alfred Rerdeb. 

PODOLEPIB (Greek, foot and scale; referring to the 
unusual fact that the Involucral scales have a foot- 
stalk or claw). Oofnp6sit€B. About 16 species of Aus- 
tralian herbs with yellow, pink or purple rays, a few of 
which are cult, as half-hardy annuals, growing 6-12 in. 
high and bearing fls. which are chiefly interesting as 
representing an intermediate stage between the common 
type of composite with showy rays and the "ever- 
lasting flowers,'' like Helichrysum, in which the rays are 
aborted and the showy parts are the stifP involucral 
scales. In Podolepis the involucral scales are generally 
colored, but are thin and nearly transparent, and over- 
lap one another instead of standing out like petals. 
The genus belongs to an unfamiliar group of composites 
from Australia and the Cape. 

The following species are annuals with linear or lan- 
ceolate lvs. and nemispherical involucres ^-fi in. in 
diameter. They need a porous soil with full exposure 
to the sun, and they also do well in pots. See An- 
nuals. 

▲. Color of rays yellotc. 

B. Involucral bracts acute. 

Cftnteoons, A. Cunn. (P. afflnis, Sond.). Rarely much 
exceeding 1 ft. : involucral bracts slightly or not at all 
rugose; claws with broad pcarious margins: rays 3-4- 
lobed, slightly longer than the disk-fls. 

BB. Int*olucral bracts acuminate. 

aritt^ta, Benth. (P. chrysdntha, Endl.). Often ex- 
ceeding 1 ft. : involucral bracts not rugose, usually end- 



Ing in » rigid poiDt or awn, the claws of the lnDer ones 
narrow and glandular: rays longer than the lilsk-tis,. 
»-l'lobed. R:H. leST, p. 263. 

AA. Color of rayi purple or lilar. 
tfrtcllli, Orah. Often exceeding 1 tt.: involucral 

bracts obtuse: claws narrow, glaodular: rays entire or 
Z-lobed, H in- long: pappus not thickeneil upwards. B. 
H. 2901 (disk'Ss. mostly purple, some yellow). 

W. M. 

m>OFSnJ.int(traiaToaraelart'aanapodophylluni, 
duek'i-toot-leaf ; from » fancied resf^mbtaDce in the foli- 
age). Berberiddcea. Mat AfPL.K. Mahdbaei. Nearly 

H very American boy knows of a colony of Mandrakes and 
has eaten May Apples. The "apples " are yellowish, egg- 



wilh 5-7 lo 

kinds of Irs., the big solitary ones, and Cbe smaller ones 
in pairs. The large cenlraiiy peltate leayea have no 
flower underneath. The flowers are nodding white wax- 
like cups which spring from the fork of the slem. They 
have a rather unpleasant smell. There Is a white butter- 
fly which comes al nightfall aod probsbly pollinates the 
May Apples. One sometimes finds Mandrake blossoms 
Chat seem Co be double, but just as he is about to pick 
the extra petals, a buttertiy files away. 

Some parts of the Mandrake plant are emetic and poi- 
sonous. Extract of Podophyllum is common Id drug 
stores. Mandrakes are common In rich woods and copses 
throughout the eastern United States. A colony of them 
is most desirable (or a wild garden. They are ofllerecl by 
several dealers in hardy herbaceous perennials. They 
are of easy culture, requiring deep, rich soil and partial 
shade. They are useful onTr foe spring effects, how- 
ever, as the foliage dies down by midsummer or before. 
Later - growing vigorous perennials, as PulygonatHM 
giganleum, may be associated with a planting of Man- 
drake, to occupy the ground in the laler part of the 
season. P. Emodi requires a molster situation, and 
Home prefer a peaty soil for It. Prop, by division or 
by seed. What we chU the Mandrake Is not (he Man- 
drake of Old World history and romance, for which see 
Mandrasora . 

Podophyllum Is a gunue of four Bpecles, — one Ameri- 
can, one Himalayan and two from China. Hardy per- 
ennial herbs: sepals 6, petal-like; petals 6-9; stameu!" 

pistil 1 (rarely several): berry with 
many seeds, which ere inclosed In 

A. Frtiih uellouiih. 

psititnm, LInn. Mat Applb. Mah- 

DBArt. Fig. 8:^7, Vol. II. Height 1-lK 

5-7-lobed, each lobe '2-cletl : fis. about 2 
in. across. Also called Wild Lemon and 
Hog Apple. B-M. 1819. On. 21, p. 127. 
D. 131. B.B.2:92. Nature's Garden 18li. 
— Blooms in April and fruits in May. 
AA. Fmiit detp red. 
EmMi, Watt. Lts. 3-5-lobed: fls. 



Ell. Lvs. opposite, linear- lanceolate, nearlj' 



POOONU (Oreek, beard; alluding to bearded label- 
lum). Orehiddeea. A genua of hardy terrestrial or- 
chids : mostly small, perennial herbs, with erect slender 
stems: fls. solitary or in racemes; sepals and petals 
free, erect or ascending; labellum sessile, with broad 
base, spnrless, with longitudinal ridges. Pogonlaa are 
delicate plants requiring rare in plaotiog. The wood- 
land species should have rich leaf-moid, with deep 
shade; the swamp species require peal or suitable light, 
rich soil, moist yel not wet. All the species ore prefer- 
ably planted in spring. 

A. Sepals and pelali tiearlj/ equal in length. 
B. Lip erttlfd. 

ophlDglonoldei, Ker. Stem S-15 in. high, slender, 
l-3-lvd.; Its. 1-i in. iong, lanceolate oi ovate: fls. soli- 
tary or In pairs, fragrant, pole rose, subtended by a fo- 
il aceous bract. June, July. In meadows and swamps, 
U. 8. and Japan. B.R. 2:I4S. 6. P. 10:485. V. 3:2«9: 
11 :229.-Tbls seems to be the only species that can be 
grown with success. It thrives in wet moss in boxes of 
sphagnum. Usually it Is better to transplant from the 
wild each year than to attempt to propagate the planta. 
Sometimes they can be colonized in wet meadows. 
SB. Lip not creiUd. 

ptudnla, Lindl. Boot tuberous, sometimes clustered: 
sT«m 3-8 In. high, bearing 2-8 small ovate lvs. and 1-7 
pale pnrple fls. Aug., tiept. Rich woods, Canada to 
Pla. and west. B.R. 11:908. B.B. 1:4C7. 

AA. Sepalt longer (Aa» the ptlali, 
C. Sltm bearing tingle leaf. 

dlTiilEkta, B. Br. Stem 1-2 ft. high, slender, bearing 
a solitary fl.: fl. 1 In. long; sepals dark; petals flesh- 
colored; lip as long as petals, greenish, veined with 
purple. July. Swamps, N. J.to Fla. B.B.l:4ti(). 
cc. Stem bearing \chorl at Irt. at tkt top. 

vertioUlkta, Nutt. Stem B-15 fn. high, bearing whorl 
o( 5 obuvate sessile lvs. at its summit: fl. solitary, ter- 



:2+l,-Tlie foli „ 

F. W, Babclav and W. M. 

PODOSTIOHA (ISreek words referring 

stalk). Aiclepiadttcea. This Includes a 
half-hardy tuberous - rooted perenuial 
herb which grows a foot high or less 
iu low pine barrens from N. C. to Fla. 
and bears In summer small greenish 
yellow Hs. The genus is closely allied 
U> Ascleplas, and Is distinguished by 
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mloah nepaU 1K-3 In. long, linear, dark parple; peuli 
rpftrly 1 in. long-, linear. May, June, Hoist, rich 
■liiuliHl po'itloDB. Oat. to Wis. ud FiB. B.B. l:4fi8. 
HllNRlCH Bassilbriho and F. W. Barcl.iy. 



very showy, orange or scarlet, ta large, corj'mbose rs' 
eemea, not papilloDaceoiiB, the 6 pelala clawed and 
eroded or even flnibrlaCe on th> margin, the stamens 10 
and free and exserted: fr. long and Hat. There are 2 or 
3 species of PolQclana, all native to the oriental trop- 
ica. The genus has been confounded wilh CieailplDiB, 
but the calyx-segments are Talvaie, vbereaa they are 
BtiODgly Imbricate (or overlapping) in CieBalplnia. 
The P. pHlcherrima, kuovn as Barbadoes Pride and 
Bird- of- Paradise Flower, Is Caialpinia ptiltlifTrima . 
P. OitlUaii Is C. GiliieMii. F. ilata, Linn., naliTe to 
India, Arabia and tropical Africa, Is planted In the Old 
World, but Is not In tbe American trade. It reaches a 
height of 20-30 (t., with the petals scarcely eiserted 
beyond tbe calyx. 

rtgU, Bo]. Figs. ISG2. 1863. RoTAL Poihciama. 
Peacock Plowkb. Flouboyant. Rapid -growing tree, 
reaching 20-40 ft., and making a wide -spreading plo- 
tnresque top; Its. 1-2 ft. long, with 10-20 pairs of pin- 
na, each pinna with numerous oral leaflets ; fls. 3-1 In. 
across, bright scarlet (upper petal striped with yellow 
and more cuneste), tbe olrovate petals very prominently 
clawed |ornarniw below): pod 6 In. to 2 ft. long. Hada- 
gascar. B.M. 28S4.— Now a popular^ tree In frostleaa 



«aUI 
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Labiila. 



. Fla., S. 



allf., Bermuii 



POOOSTBHOB (Ureek, btardtd ttamt 

Tblit includes the plant which produces the weii-nnown 
perfumes called Patchouli, or In India I^cha-pat. Pat- 
chouli has a peculiar, dry moldy smell and Is one of 
the commonest perfumes in India. In the forties its 
presence was considered tbe sure teat of a genuine In- 
dian shawl, but the French manufacturers of Imitation 
Indian shawls imported the perfume In the flftles. 
Patchouli is no longer faiihtonable. Puller accounts 
of It will be found in tbe " Cultural Industries of Queens- 
land," V. 8:347 and Gn. ZT, p. UT. The plant has no 
ornamental value. Live plants were introduced into 
America by FranceHchl, of Santa Barbara, and were 
olTered In 1900 In the East. 

Pogostemon is a g>'nuR of ainut 30 species, 24 of which 
are distiugulabed in Flora of British India 4 :G:<I. Herbs 
or suhshrubs: ivi. opposite, rarely in 3's: fls, small, 
In sulitar; or panlcled spikes formed of many dense 
whorls; calyx subequally 4-.'i- toothed; corolla-lube ei- 
serted or Inclnded; limb sub-2-lipped; lobes 4, lower 
asually longext; stamens 4. eiserted. straight or decll- 
nate; filaments usually bearded; anther ceils confluent, 

HamdUnu, Benth. {P. Palchoily. Pellet). Pat- 
CHOL-Li Plant. Herb, 2-3 ft. high: Ivs. long-stalked, 
ovale, acute, acuminate or obtuse, crenato. simply or 
doubly lootbed: spikes terminal and axillary, forming 
a panlcleil Inflorescence : whirls usually separate, form- 
ing Interrupted spikes : fls. whitish, tinged purple. 
India. 

POlBClAMA (M. de Poind =«^.™-.- -f .h- a,..iii-. 
In the seventeenth century 
mostly broad-topped unann- 
gracefDl blpinnale Ivs. with . 
with no Btlpels and inconspii 



West Indian Islands. It la deciduous. One of tbe most 
striking of tropical trees. Sometimes seen under glass In 
the North. Cirsalpinia puichtrrima is often confounded 
with It; but that plant Is a shrub or at most only a 
small tree, with strongly overlapping calyi-segmenta Id 
the bud, smaller fls., and very long-exserted stamens. 
L. H. B. 
POIHBBTTIA. Sttphorbia p\tle\errima. Anim*! P. 
Is B. ktltropltjflla, 

FOISIA is a cat&logue error (or Polvrea. 

P0I80H BBEBT, <7«>tn«H. P. Dogwood. »*»« vent- 
nata. P. Eldsr, ifhHi iftunata. P. Hamlook, Coniiim 
tnaevlatum. P. Ivy, Bhui Teiirodtndroti, I, Oak, M. 
Tozieoiininm. P. BnmM, Bhui vtnenata. 

POI80V0UB PLAKTS. Very few plants are poisonous 
to tbe toueh. The only ones in the northeastern states 
are Poison Ivy and Poison Snroac. The former is a root- 
climbing vine {H. Toricodendron) with lemate leaves 
IFlg, 18C4), and the latter Is a tree-like bush (Jtk<tt 
r/Hfuata) with pinnate leaves and entire leaflets |Flg. 
I8G5). Poison Ivy la sometimes confounded with Vir- 




ginia Creeper, bat (be latter usni 
a much taller vine and it climbs 
IFlg, 1866). PolBon Ivy Is much < 
Sumac, The latter Is confined t 



swamps. There ar« 
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tr«t ot Krlndeli. (Kold M clrug-»tor^,.r is" sometime. 
n»ed. Many planls, even amongst Ihp coieiuod mr 
den apeoieB, are poleoaaua when ettea, but It does nol 



POLEMONIUM 

wblcb is thick or slender: Ivs. .l.emjle. plni«tla*ct: 
na. Blue violet, white or yellowUh: c»1tk Increasing 
r »ntheslsi eorolU shortly hinnel-ahap^l. broKdlf 



bell-ahaped o 



faWed. Cios 



rotate; lal)es o 



ud the filao 
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not eat them. See V. K. Chesnut, "Thirty 
T, .. .„ Poiaonoua Plants of the U. S.," Farmers' 
Bull. 86, U. 8. Dept. Agrlc; and Bnll. 20, Di». o( 
Botan]'. 

POlTBE&(N. Polvre, 1719-1786: Intendant of Mauri- 
tins). Combrtticta. This inciades a South African 
■hrub with oranfte-red flu. cnlt. In S. Pla. The genus is 
referred by Bentham and Hooker to Combretuni, a larfte 

Eentis containing some handsome plants that are little 
nown. Poirrea dlfTers from the other Combrslums 
chiefly In the convolute cotyledons. Generic characters 
0( Poivrea (from Flora Cflpenslsl: calyi 5-lobtd: petals 
6; stamens 10, protruded: ovary 2-3-ovulBd: fr. oval or 
oblOQitor5-wlnged; seed solitary. pendiilouB, B-angled. 
Mostly olimbltiK shrubs: Ivh. opposite or alternate, en- 
tire: spikes axillary and lermlDsl. 

tnwtrtia, Hochst. Unarmed shrub 8-lOft. high: Ivs, 
opposite or in 3's, 2H-3 i 1-IH in. ; petals clawed, red- 
dish, IHaea Iohk: fr. oval, indistinctly 5-angled. Called 
"Hiccup-nut" in Cape Colony. 

POKES FL&HT. Kniphofia. 

POKEWEED. See Phytolacca. 

POtEMftirnilC (ancient name, probably not from 
Greek polcmoi. war, but rather the philosopher Pole- 
man). FolemoniAcea. This includes the Jaoob'b LiO- 
eea, P. citruliHm, an old-fashloced inhabitant at 
cottage gardens, which owes its popular Dame to the 
regular manner in which the numerous leadets are 
arranged on the long leaves. It Is a 
hardy perennial herb, growing 1-3 ft. 
high and bearing S-lohed, bell-shaped 
fls. of blue or white, and about an Inch 
across. Probably the flnest species, 
however, is the plant known to all gar- 
deners as P. Bichardionii, which ia a 
form of P. humilt that has doubled or 
trebled In alie in cult. A fine speci- 
men of P. BichardaonU may hove a 
terminal olaster 6!^ in. across and 5 
in. deep, with 24 fls. each V4 In. 
across. P. confrrtum difTers from all 
others in the great density of its in- 
florescence, and by connoisseurs in 
alpine plants may be regarded as 
the finest of the genua. Most of the 
— " — ia. forms are diaappolnting-. 



A. Colorofflt.blutorichiU. 
I. Corolla-tube longer than lobet: inllor- 
escence a denit head. 
.Gray. Sticky, sroelllngof mask, 
high, from a tafled rootstock- Ifts 
very small and so crowded as to seem whorled  
fls. honey -scented, deep blue, 'A~\ in lonif 
eorolla narrowly funnel-shaped ; fllamenta 
naked or nearly so and not dilated at baae. 
RoekieB and Sierra]. Qn. 10:48 G C II 
24:12; III. 27:237. - Intermedlala between 
Inm and Gilia. 

BB. Corolla-tube thorter than lobti: iHflorttctnce oprn. 

c. Planlt vHh thickeued rootaloeJti: Ift,. teldom K in, 

long. 

himllB.WIlld. (P.KIcJiflnlj.oBii.Grab.). Lbw.alender 
plant from somewhat creeping rootslocks' Ifis 15-21 
2-6 lines long; fla. bell-shaped, blue or purplish.' Julv' 
Aug, Arctic regions. B.M. 2800 (yellow eye). (! C II 
18:793. B.R. 15:130* (small fls., while eye). -It hai 
the odor of ripened grapes. 

Var. pulEhiDum, Gray. Differs In having smaller fla 
ranging from violet and lavender to nearly white and in 
the viscid pabeacence, which ia minute Arctic coaM 
P. pulehirri«,„m. Hook., B.M. 2979. ia a more visfWl 
difluse and Bmailer-Bd. form with narrowercorolla-lobes. 
CO. Planta leith ilfndtr raotitocka or 



'eight !■ 



■It.: mi. I 






1. Btrbage tcartelg it 
..,-i- — ^i"™" I''""' J4COB"S LaDDRR, ChABITY. FJB' 
1867. Height 1-3 ft.: l(ts. 9-20 lines long: fls. blue 



popular as the tjpc.-A form with va- 
riegated ivs. ia said to be mora con- 
stant and decided tn the north of Eng- 



Polen 



lay c 



any deep, rich, loamy soil. P. 
leum and P. rtpl.mt do well in partly 
Bhaded places not too dry. They are 
easily raised from fall-sown seed. 
Also prop, by division. They are Im- 

Ktlent of soil on the leaves, as is 
ely to occur during rain. Flowers of P. Richanl- 
sonit are fragrant and Qne tor cutting. 

Polemoniuin Is a genus of about 10 species of herbs 
natives of the north temperate lone and the mountains 
of Meiico and Chile. Perennials, rarely annuals, tall or 




BE. Berbagt strong-ieenled. 
lolloainimam. Gray. More viscid than P camlram 
Teafler, with broader Ifts. and the style not eiaerted. 
Fls. commonly white or cream -colored, rarely violet. 
Rocky Mts. Cult. In 1890 by Vlek, bnt perhaps aever 
offered In America. 
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W>. Blight in. or Utt: lltt. Iturtr, S-15. 

rtpUsi, Llun. Slender, weak aod diffnaa but never 
vreepiDg; folUge not Tlaeid o 
blue. S In. aoroia, In a lort o 

woodB, N. Y. to Al*., west to Ma. Bnu mma. A|ir., maj. 
B.M. 18B7.-8j>ld to be ao ewy prey to inaUi, eapMldlf 
In winter, when the; Mtuk tbe rootstoeks. 

Tar. Hlmftlajinnm, Baker (P. grandindrum, Hort., 
not ilantb. P.cBrfiiMm, y«r. pnmrfiflAruBi, J. W.Uan- 
nlDg). Fl>. IH in. u:roi!t, lUae-blue or darker, tbe 
roanded lobea oearlT S tn. acroai- ; ealfi and ula of 
panicle ver; hairy. Himalayaa. Ducrlbed in Q.C. III. 
1:766. 

AA. Color ol fit. jiillowitk or (Itih color. 
8. FlM. latmon or tleik color. 

atranm. Gray. Rather atont, 1-2 ft. high : Ifta. 5-15, 
often IK In. long; fle. fading to purpUab, 1-lJi In. 
acToii. Hoantaln woods, Calit-Uffend by PUklngton, 
Oregon, 1892, bat probabl; not In cult. now. Closel; 
allied to P. r«ftai%t. 

BB. Fit. ycllowlall. 

pMuUUmm, Wata. Belsht 1-3 ft.; IfU. 16-S4, about 
1 in. long: Ss. tubular, tbe tube \-l% In. lonf, much 
longer than the loboa. Mei. — Tbe color li aald to be 
 good clear yellow, tinged red outalde. but tb«y are 

K-obably only eream-oolordd at beat. Offered by J. W. 
annlng In 1892, but Bubiequenl]; dropped. 

F. W. BiBoi^T and W. M. 

POLURTHEB (name dlaenaaed below). Amaryl- 
lidArtir. TuBiROHB. Every one knowi the waijr wblle 
Taberoae, a alngle flower of which will aeent a whole 
house. It belongs to a genua of one, or at least of ver; 
few, ipeclea. It is placed In the sub-family of which 
the Century Plant (Agave) la the type, but dlffera in 
not having thick, fleshy aplny leave*. From Its near- 
eat alllea ( Frochnyanthes, Beschorneria, Doryanthea) 
It Is distinguished as follows: perlsnib while; tube 
long, narrowly funnel-shaped, curved; segments sbort, 
SDbequal; aCamena affiled at the middle of the tube, 
not eiaerted: ovary 3 -celled, free at apex: stlgTnaa 3, 
orate, (aleate: fr. crowned by the persistent perianth; 
seeds flat. Baker, AmarylUden. I8SH. 

The name Pollanthes was given to tbe Tuberose by 
Linanns In 1753 in his Spedea PlsnUrum.wblcb la nsu- 
ally taken ai tbe beginning of notuenclatnre. Unfor- 
tunately he wrote Tolyantbes" In an earlier work, 
published In 1737. This was probably a slip of the 
pen. Many writers have changed tbe spelling to Polyan- 
thus, supposing thatLlnnBUB had in mind the idea of 
■many -flowered." from poty> and anftot. Others have 
anpposed he derived It from polit, a city. It aeema 
probable, however, as Beatham and Hooker suggest, 
that Llnnnus had tn mind polioi, "shining," "white," 
which is much more applicable to the Tuberose than 
are the other derivation a. Consult i*i?tnaN(Auj for other 
meanings of the word Poly anthua. 

The name "Tnberoae " la derived from tubtrota, this 
plant being thetuberoo* hyacinth as distinguished from 
the bnlboas hyacinth. The name therefore la tvbcr-ou, 
not (ufr«*ro*<. 

tnbCiAM, Linn. Tubibosi. Figs. 1868, 1869. Root- 
stock tuberous ; baaal Ivs. 6-9 to a stem, Knei 
long, spotted red-brown on back: alem 2-3 ft. higb. i 
8-12 reduced Ivs,: fls. 1K-2M la. long, boma In pair 
alaispike; segments }i->lin.long. Mexico. B.M.I 
B.R. 1:63. K.H. 1B82, p. 429. F. 1881, p. 27. On. 
p. 330. 

'Polyantlaa mamlofa' flgnred In BUur's ealaloKnc 

ludltn ... 

llanfr 
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There ar« only two objectlona to the Tuberose: Its 
odor is too powerful for many people, and, like tbe 
eallalily. it has funerpal ■■soclatloos. Hence fashion has 
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them(l,'266.0OOt are naed In this country. The Tuber- 
ose Is mors popular than ever In Europe. It will always 
be a standard florists' flower, tor the people love It, 
whatever faahlon may decree. 



r which we 



Tabiroiet in Iht Bomt Oardiii.— Although every 
florist haa Tuberoaea and they are cheaper now than 
ever, thousanda ot people Ilka to have a Tuberose grow- 
ing in their own garden. The bulbs are best procured 
In aprlng and planted outdoors after all danger of frost 
la over. The common tall-growing double sort is pre- 
ferred for this purpose, largely becanae the fls. open 
better during the unfavorable dry weath 
often hare In October. Cover the bulb a: 
with fine, light soil. A bulb planted out June 1 will 
bloom in late summer or fall. Before frost cornea take 
up the bulbs and acore them over winter In a rather 
warm (50° F.), dry place where no frost will touch tbeni. 
If kept moist and cool during winter the bulbs are likely 
to rot at the center. Sound tubers will always be green 
at top or abow aome sign of life at the growing point. 
The others are not worth planting, fn the far North 
where the aeason la short, Tuberose bulbs msy be 
started Indoora about the middle of May, the tubers 
being placed on a layer of damp moss. 

Bitlorieal 3kfle\.-TbTi flrst date of interest In tbe 
history of a garden favorite ia usually tbe time when 
live plants flrst reached European gardens and abowed 
slgna of popularity. The Tuberoae reached Europe some 
time before 1530. Though a native of Mexico, It csme 
to Europe from India and, like many other Iroplral 
American plants of high importance, It was long sup- 

Kaed to be native to the Orient. Thus as late aa 1629 
rklnaon calls It Byaeinthut rndicat. The plant waa 
brought to Europe by a Catholic prlent, and the priesta 
refused all applications for bulbs until 1594. The flrat 
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donble-flo wared form wu sncured from seed ftboat 1780- 
ITIM br oue do I* Conr of Leyden, Uolluid, who lor 
maDr yean deatrojad lU his surplai bulbs Id order U> 
be the sole posieiior ol tbe double- flowered Tnb«roafl. 

The Tuberose reaehsd Ihe leniifa of Its fame ftboat 
ISTO, while tbe equsllj vtxj CumelltB and the fornuil 
Dahlia were stilt fashionable. In 1SG5 Peter Hendersoa 
■old tl,500 worth of TDbemgea from a glasabonM 
IDxlOD ft. Wm. Scott, of Buftalo, writes that be can 
remember wheD It was as mueb tronble to procure a 
dozen Tuberosebulbs "aj It woold be now to Ret a youug 
kangaroo from Tasmania." "Twenty-Bve years aiw," 
be eoDtlnnes, "tbe Tuberose was a Bower ot tbe Srst 
importance, but how are tbe mighty fallen V' 

In recent tlmeilhe greatest ImproTement lo tbe Taber- 
Ose Is represented by tbe Pearl, a dwarf variety which 
oritrlnatei] wllb John Henderson, of Flaablng, L. I., 
in 1865. It was introduced by Peter Henderson In IBIi7. 
Being a foot ahorter than tbe common double type, it is 
the best form for Rreeubouee culture; also the &a. are 
more numerous and nearly twice tbe slie. 

Tiiberoie Culture bg yorthtrn WoriiJj . — Tuberoses 
are ehlefly grown by American florists tor summer and 
fall bloom. It la a very difficult operation to force 
Toberoaes so as to bloom from January to March, but 
Ihey can be toropd witb comparative ease to bloom from 
April to Jane. Also flowers may readily be aeciired for 
Noremberand December by 



at Interval* of three 

Tbe last crops will u 

For November bloc 

cool, dry place until I 



aional batchea may be planted 
>r four weeks after Xew Years. 
iiallT be the best. 
1 the bixlbi are retarded in some 
le middle of August. The second 
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batch should not be planted until the middle ot Sep- 
tember, This will produce December bloom. 

For summer blooming In the open ground, tbe form 
known as the 'Tall Double" is the most to be preferred. 
In IhlH variety, the flowers open better and are a clearer 
and purer white than those of tbe Pearl. The Albino la 
a single while Tuberose bloomlug In July and Aagnal. 
It la a very flarlferous variety, with flowers that lack 
the brown or stained tint of some of the older forma. 
The odor is less powerful, and therefore more pleasant, 
than that o( tbe ordinary Tnbecoao. 

Tuberoit Culturt in Europe. — la Europe tbere la 
demand for Tuberoses the year round. Tbe Katal-grown 
bulbs arrive in September, while the American- grown 
bulbs do not reach Europe until December or even Jan- 
uary. The former are forced, and the latter retarded. 
In an excellent review of Tuberose culture in Un. 
47:330, "Souihron" aaya; "No manure !■ needed in tbe 
soil, otherwise it will tend to produce a Boperabandant 
leaf-KTowth; but manure water will, If giveD after the 
spikes are fairly started, greatly assist tbe bulbs In de- 
trouble oftentimes is that of red spider."  • • "Tbe 
Tuberose makes one of the prettlrst buttonhole bou- 
quets imaginable." • • • "Where many aockereappear 
around the crown-growth, it is a good plan to tbin tbem 
out, otherwise the flower-spike will be weakened. Per. 
aonally, I have bad a preference for growing the Tnber- 
ose in the long pots, oftentimes termed hyacinth potsi 
these take less room and are quite large enough." 

PETKa HENDUtSOU & Co. 

Commeniat Pfndticlion ot Ttibtroie Bvlbi.-Tuberoav 
bulbs were formerly grown extensively for commercial 
purposes in Italy, and are grown In a small way at the 
present time in South Africa, though the African bulb* 
are not In much favor with European florists because 
the bulbs ripen and are shipped In midsummer and a 
great number fall to bZoom. None of tbe foreign-grown 
bulbs are Imported Into the TTniled States and, owing to 
tbe superiority of the American -grown Tuberoses and 
tbe low price at which they are produced, they have 
driven the Italian-grown bulb* ont of Ibe American 
market. About SO per cent of the American crop ia 
exported. Practically the entire product of this eouotry 
is grown In a limited area In the southeastern part ef 
the state of North Carolina. 

Tuberose bulb culture In the southern states was flrst 
attempted by F. A. Newbury In Duplin county. N. C. 
In 1868. Beginning with a doaen bulbs, he propagated 
stock until. In 1SS8, tbe yield was about 1,000,000 bnlbs. 

band and consequently was very expensive. The prlres 
received at first were |10 per 1.000, but since then 
prices have declined each year as quBDllty increased 
until, in I88S, bulbs were selling at «6 to «8 per 1.000. 
In 1888 H. E. Newbury, a brother, bought out the 
business, and he and J. F. Croom, another grower 
who had propagated considerable al^tck. extended the 
business very greatly, Introducing less eipenslTe meth- 
ods of cultivation. By use of the borse-plow (bey 
were enabled to greatly reduce the selling price and 
stimulate demand for bulbs, so that tbe crop ot 1900, 
within a radius ot 20 miles of one point (Magnolia, N., 
C.),amounted1«0,00D,000butbB, selling at wholesale in 
car-load lots at $3.50 per 1,000. This yield Is secured 
from over 300 seres. 

The soil in the section around Magnolia, which seems 
so especially adapted to the culture of Tuberose bulbs. 
Is a lliiht, sandy surface with a porous clay subsoil at 
a depth varying from 2 to B ft., with tbe bottom lands 
a dark but poroas sandy formation. In wet or rainy 
seasoDS thf bulbs thrive best on the uplands, and 
In dry seasons best on the dark moist bottoms, though 
Ihey withstand equally well a great deal of wet or 

The crop Is set in April, after tbe soil has been 
thoroughly pulveriied. It is then laid off in rows or 
furrows 22 In. apart; Into these Is sowed fertiliser at 
the rate of 600 lbs. to tbe acre. About 100 lbs. of cotton- 
seed mesi and 20 bus. of good wood asfaes to the acre 
have given the best results, thougb any reliable fer^ 
liliier with a good percentage o( potash Is all right. 
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l%e fenllli»r Is tborougbl; mixed with the soil by run- 
ning » plow vilh point only in th« furrov. Into tbis the 
Mts or'need," SI tbef kre called, are carefully placed 
opriKht by hand and corered with plow. Uanklly tha 
bnlbletn are ratber tlow in Hluilng off. and Jast aa they 
begin to break thioafch, tba i 
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being donhle. The Tall Double 1>  
the flowering stem la longer, about 
The White or Orange Flower haa a long HMm, with th» 
btOBtom alngle or reaembllng the blossom of an orange 
tree. The Albino, a freak from the Pearl, Is a dwarf 
single or orange-flowered variety, but Its tendency in 
other latitudes is to go back to the doable type, and con- 
sequently is likely to disappoint the grower who expects 
a single blossom. The foliage of all the above is a rich 
Kreeu. Tbe variegated -leaved variety bas a beaulltui 
stripe of golden or Bllver hue on Ihe outer edge of the 
(oUgge. Tbe blossom Is single and the habk is ilicarf. 
The Tuberose Is treated as an annual and has to be re- 
placed each season. 

A "number one" bulb (referring to slie| Is not less 
than 4 inches In circumference and measures up to ft 
Inches and over; "mammoth" butbi are 6 to tj Inches la 
cireumfereDcV. Only a very small part of the crop will 
attain a ach measurement. A "number two" bnlb Is less 
than 4 In. and over 3 In. in circumference, and while In 
tbe South these will bloom as well as the larger bulbs 
they are not much sought by tbe norlbem dealers. 
The Tuberose Is a rather slow grower; hence In the 
North, where the frosts are much earlier than South, 
It Is likely to get caught before Its spike of bloom 
matnrea. To succeed la getting flowers In the North 
they abonld he started In pots under glass or In rooms 
free of frost in April and transplanted to open ground 
in »arl7 Jone. The soil should be deeply pulverised. 
Select a sandy loam if possible, and fenillie with 
manure containing a good percentage of potash. Keep 
the earth about tbe plant tboroaghly stirred and do not 
lat the plant stiller for moisture. g, g, NiwBtTBV 
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hardened OTDmsted,ls raked or broken np. Tbis assists 
the plant in getting up and also deatroya any growth 
ol grass which may have started. Cultivation is done 
obiefly with a cotton plow, using the sweeps to put 
eanh to the plant and destroytng any gnus In the rows. 
Tillage Is required every two weeks until August; an 

In order to loosen the soil and destroy weeds and grass 
not reached by the plow. The crop Is matured and 
gathered between Oct- 15 and Nov. 15- The tops by 
this time have reached a length of IS or EO In. ; these 
are cut off at the ground with a sharp weeding hoe and 
tba bulbs are plowed out very much as potatoes ara. 
Women tben lift out and sbake off the earth, and the 
offsets are removed by hand- These sets are tbe seed- 
stock for next season. Tbe bulbs are graded as to slie, 
carried to curing houses, and by some placed on sbetves 
to dry or curs out. The bolbs must be stirred Or have 
their poslllon changed every few days to prevent mold 
and rot. This stirring wears or breaks off the roots and 
tops of a good percentage of tbe bnlbs, making a less 
sightly bulb, though not Injuring Its flowering property. 
The better and more modern way Is to gather them by 
the roots in bunches of about 10, tie them together with 
a small cord and hang them upon frames, walls and 
overhead oC house and allow tbem to curs without dis- 
turbing them during the process of drying. While tbis 
would seem a rather expensive way. It really costs but 
a few cents per thousand, being done by small negro 
children at nominal wages- In recent years artlflcisl 
best of eoo-lOO" by mesns of furnace and fluea similar 
to those need In tobacco bams has been introduced, to 
hasten curing. Pour to eight weeks are required to 
properly cure tbe bnlbs for shipping, so thst the flrst 
shipments begin to move about Dec. 1 to 10. Before 
shipment the bulbs are again sorted In order to get out 
any undersiied bulbs that may have been overlooked; 
they are also counted and packed In paper-lined barrels, 
holding from TOO to 1,300, the number varying with slie 
of bulbs and sloe of barrels- About 200 bbls., or 150,000 
to 175,000 bulbs, constitute a oar-load. The bulk of the 
exports go through New York dealers, several of whom 
handle half a million or more each. A few are exported 



order that seed n 



. For I 



latlon 



at the 



e by 



-ule, 1 



. ry. The"duBt o( theflower"lsl 
of far more Interest to the hortienltnrlst than ttals old 
popular name would Imply. Studies In bybrldlistion 
and self -sterility have long mode evident the practical 
Importance of a knowledge of pollen. Every plant pro- 
vides for the production of this substance, and usually 
'- -'-^nite pollen- bearing leaves termed st - "" 



stamens a 






awer,.and as essential a 



_ the anther, located usually at the 
lip DL «ne stamen; and when tbe pollen Is ripe, or ma- 
ture, the flne grains are set free In quantity by the rup- 
ture of the lodoslng sacs. Tbe abundance of pollen 
prodnced may suggest wasteful management of the 

tlant's resources ; but a liberal supply of this substance 
I necessary. Although it requires but a single one of 
the small grains to fertilise a single ovule and produce 
a seed, pollen-grains are produced often a thousandfold 
more abundantly than ovules. The best offspring are 
produced when crots - fertilisation oecure, and in the 
traosfer of pollen frem plant to plant it Is only a 
small part which can reach Its proper destination. 
There are many chances and snch great losses that 
abundance of pollen Is a necessary provision- 
In general, flowere are pollinated by the wind and by 
Insects; that Is, pollen Is transported by these two 
agensies- Flowers principally dependent upon the wind 
for pollination are termed anemophllous, while those 
visited by Insects are designated en tomopb lions. These 
distinguishing terms msy also be applied to tbe pollen 
Itself. Anemophllous pollen is of a more or less spheri- 
cal form, readily yielding to the wind, and correlated 
with this is a dry and Inadherent outer surface. Such 
Is the esse, for example. In the various families to 
which the oak, willow, grasses, pine, etc., belong, all of 
which plants are devoid of any stock of brilliant color 
or rich odors that might attract bug, motb, butterfly, or 
bee. Tbe poUenof the pine has even developed bladders, 
so as to be borne more lightly upon the wind. On the 
other hand, those plants largely dependent upon the 
visits of Inaeets for pollination may have tbe pollen- 
grains provided with some kind of spines, ridges, 
tnrrows, or viscid coatings that they may the more 
readily adhere to hairy limb* or other surfaces of the 
Insect which may oome In contact with them. Here, 
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then, Is to be found a reason for the beauty and special- 
isation of external wall. In entomophilous pollen the 
elliptical form of grain predominates, but the general 
shape is extremely various; and the plants producing 
such pollen are usually provided with beauty of flower, 
fragrance, or other insect attraction. 
In order that the pollen which has been trans- 

Eorted to the stigma may be effective, it must be 
ealthy. Experiments have shown that weak, poorly 

nourished orchard trees often produce 
ineffective pollen. The nature of the 
season may also have great influence 
upon its character, continued rains 







1870. 

Pollen grain* of 
Primula ob- 
conica(belo^ 
and salvia* 

Magnified. 



1871. 

Pollen ffraina of 
Browallia. 

Magnified. 



1872. 

Oddly marked 
Pollen grain 
of Schaueria 
flavicoma. 

Magnified. 



causing great losses by preventing the maturity of this 
product as well as by mechanical injury and by pre- 
cluding the winged carriers. Most plants have some 
special provision for the protection of the pollen against 
rain; that is, either by the closing of the flower under 
moist conditions, or by the location of the anthers in a 
sheltered tube, under projecting hairs, lobes, or other 
eoriilla appendages. 

The individual particles of pollen are in the form of 
delicate grains only readily visible in some quantity, as 
in powdery masses. At the time when they are set free, 
the grains are generally entirely distinct from one 
another, to be blown about by an accidental wind or 
carried by visiting insects. In some cases, however, 
the grains are bound together loosely or by means of 
delicate glutinous threads (Rhododendron); they may 
be closely united into4's (heath family); or the whole 
tissue of an anther or its divisions may remain intact as 
pollinia (some orchids, milk-weed, etc.). A particular 
species of plant will produce pollen quite constant in 
form and attire; but an aggregation of cultivated varie- 
ties originated from a single species may show consider- 
able variation in this regard. Nevertheless, form, size, 
color, surface markings, texture of wall, and trans- 
lucency of contents are not fixed qualities even for re- 
lated genera or species. See Figs. 1870-3 for different 
forms of pollen. 

When the healthy pollen of one plant falls upon the 
ripe stigma of a plant of the same species, the grains 
germinate in the sugary excretion of the stigma by the 
protrusion of a tube which penetrates the style and 
effects fertilisation as described under Ferlilizaiion. 
Furthermore, it is well known that while the flowers 
of many plants may be readily fertilized by their 
own pollen, the offspring are stronger when pollen 
from another plant or another variety have had access 
to the flower. Sometimes pollen from a foreign variety 
is absolutely essential to the best fruit formation. This 
is particularly true of certain varieties of the pear. A 
poor quality of fruit can be prevented only by growing 
together different varieties. Again, although a plant 
may readily pollinate itself, yet the pollen from another 
plant or variety may be prepotent over its own. That is 
to say, if the plant be pollinated by its own pollen along 
with that of a foreign variety, that of the foreign vari- 
ety will usually effect fertilization. This can be ex- 
plained only on physiological grounds, and at present 
merely from a theoretical point of view. Any pollen 
penetrates and effects fertilization because it is at- 
tracted, flrst by substances in the style, and later by 
the esrir-cell it»»elf. When a foreign variety is prepotent 
it is so because it is more readily attracted, due, we may 



say, to a greater difference of potential between the 
two elements, the two elements from the same plant 
being more in equilibrium and less markedly attractive. 
As regards pollen from a foreign species, it seems to be 
the rule that hybridization does not occur so readily, 
and we must then assume that the differences have be- 
come so great as to cause repulsion. 

The detailed development of pollen is highly interest- 
ing and instructive on morphologicid grounds, but iu 
this place a very brief account of the formation of the 
grains will suffice. The developmental phases in Big- 
nonia venusta will serve as an example. A eross-sectioD 
of the young flower-bud will show that in the anther-sac 
regions, semicircular layers of large well - nourished 
cells ( called archesporial cells ) are differentiated. 
These cells divide and the layer increases in extent, 
yet in this case it is always only one cell in thickness. 
When these cells have flnally attained considerable stse 
and provided themselves with a thick wall, they divide 
more or less simultaneously; and then each of these 
daughter-cells divides again by a division foiiowinir 
quickly upon the flrst. Each cell has then formed four 
new cells within Its original walls. The new cells re- 
main thus united in 4's until each is provided with a 
stout wall of its own, and then they separate. Each cell 
is then an immature pollen - grain, and technically a 
spore, that is, exactly homologous with the microspores 
of the vascular cryptogams. As a rule, before these 
pollen -grains are set free, another change occurs de- 
noting maturity. This consists in the division of the 
nucleus of the spore in such a way that two cells of 
unequal size result (in some conifers several small cells 
are formed). On germination the large cell, which now 
incloses the smaller, protrudes the tube which pen«^- 
trates the style; whereas the nucleus of the small eeW 
divides into two, and one of these fuses with the egg- 
cell in the ovule, thus fertilizing it. 

Allied topics are discussed under PoUinationf Self- 
steHlity, Flower, and Hybrids. b. M. Dugoa&. 

POLLINATIOH. In botanical usage, Pollination is 
the transfer of pollen from the anther to the stigma. In 
horticultural usage, particularly with reference to orchard 
fruits, the term is often applied in a general way te desig- 
nate all the influences concerned in the setting of fruit. 
Aside from those cases in which the stamens and pistils 
are so intimately associated that the pollen falls directly 
on the stigma, flowers are pollinated mainly in two ways: 
by wind and by insects. The grasses, sedges and pines 
afford examples of wind-pollinated plants. The flowers 
of wind-pollinated plants are usually inconspicuous 
and without nectar or fragrance. They produce a great 




1873. Pollen grains of Abutilon striatum (above). 

Bedding geranium (Pelarganium hortorum, on rii^t). 

Chrysanthemum (on lower left). All magnified. 

abundance of light, dry pollen, which is wafted away by 
the slightest breeze and is often carried many miles by 
a strong wind. The pistils of these plants are usually 
long and feathery, and thus are well adapted to catch 
the flying pollen. For the beneflt of those who are un- 
informed in botany, it may be said that pollination Ia 
concerned primarily with the *^ essential organs'* of the 
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(lower,— the Btnmeo *Dd platlls (see 
Flowrr: also Fig. 1874). The ils- 
inenB beu Ihe pollen in their aDthern, 
knd tbey die niter the pollen Is abed. 
The plst^lii bear the ovary or leed- 
eue, the aljle, bdcI Ihe Btlgin*. On 
tbe Btlgin* the pnlloa tiilli. In Bome ' 
pImntB these orKmas are separated In 
differeDt flowers or even on different 
plants. 

The flowers of Inaept-polllnated 
plants, on the other band, are usually 
charaeterlted b; beins showy and having 
nectar or fragrance, or both. The pollen 
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rolorH and tbe perfume. 
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Insect reaches down tor the nectar, which 
is near the bottom ot the flower, some 
parts of its body are almost sore to baeome 
dusted with pollen. When the Insect '^ 
visits another flower some of this pollen 
may be hrusbed upon tbe atlgma. and 
a fresh supply received. This pollen may 
liiiewisebecarrlefl to another flower, and so 
on. Thus "cross-poIlinatlon," or the trans- 
fer of pollen from the anlhers of one 
flower to the Distil of aoother, Is accom- 
r flowers, notably the or- 
. cial moUiflcalions of struc- 
ture apparently developed for tlie purpose 
ot securing cross -pollination by insects. 
and preventing self-pollination. The 
bodies of some insects also have corre- 
sponding adaptations whlcb insure Ihe 
rross-pollinalloD of certain flowers which 
they are in the habit of visiting most fre- 
quently. This correlation between flowers 
and their insect visitors has been the sub- 
ject of extended observation. "Pertlliia- 
lion of Plowera," by Hermann MUUer, 
contains a biblloirraptiy of tbe subject up 
to ISHG. For the distinction between ter- 
tllltallon and pollination, see ttie article 
yrrlitUalloH, page 579. 

The value of crossing to plants waa flrst 
ctearly proved by Charles Darwin In 1859. 
Prom the observations ot EDIreuter, 
Kprengel. Knight, and his own exhaustive 
eiperiments, Dam-in showed that con- 
tinued self- ten Uliation 
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3n. within certain liml Is, gives greater 
vigor to tbe offspring. CroMS-tertllliallon 
between different flowers on the same 

Uge. The reason for this Is thai the 



elfferli 



sslng 



tween different flowei 
and hence has better chance of 
Itself to new conditions. Plants ai 
lessly modlSed to secure cross - 
latiun and avoid self-fertlUialion. The 
principal means by which this end Is 
gained are; (I) Special contrivances In 
the structure of the flower, which tavor 
cross.polllnatlon. (L>) A difference In the 
time at which the pollen matures and the 
stigma becomes receptive In the same flow- 
er Idlchogamy), This condition Is very 

fruits. The prematurity of the pistil Is 

stamens. (3) Self-sterUlty, which Is the 
Inability ot a flower to set fmit with Its 
own pollen. It might be expected that 
■elt-sterllity would naturally result from 
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continued cross -pollination by the 
first two means, but there Is little 
evidence that the self- sterility now 
noticeable In plants was developed in 
this way. Self -sterility is nut usu- 
ally due to a deflclency in the pollen 
or to defective pistils. The pollen 
grains often germinate on the stigma, 
but fertlUzBllon does not take place. 
The embiyologleal reasons for this 
are not clearly understood. About 
sixty species ot plants are knoim to be 
more or less lelt-sterile. (4) The separa- 
tion of the aexes In different flowers or on 
dlHerent Individuals. It is thought by 
some that there Is a gradual evolution 
among some kinds ot plants toward unl- 
seiuality, and that adaptations for Insect- 
pollination, dichogamy and self -sterility 
are steps In this process. 

8elf-sterility Is common in varieties of 

orchard fruits, particularly in pears and 

^ plums, and in grapes. Whenever isolated 

trees or large blocks of a single variety 

most ot the fruit before It Is halt-grown, 
the trees may be self -sterile, provided 
the failure cannot be attiHbuted to fungous 
disease, Inseut attacli, frost or other In- 
jury. Pamlllar examples ot Belt-sterile 
Tarleties are: -Wild Uoose and Miner 

Elums, Kleffer and Bartlett pears and 
sopuB Spitienburg apple. Self-sterility 

from defectiveness of pollen or pistil, but 
tram a lack ot affinity between the two. 
It Is not a constant factor In any variety, 
but seems to be as easily influenced by the 
eonUlllons under which the tree Is grown 
as Is the slie, shape or color of the fruit. 
The adaptation of a variety to soil and cli- 
mate has much to do with its self-sterility. 
Therefore, a variety Is often selt-stcrile in 
one place and self-fertile In another. 

A self-sterile tree often may be made 
fruitful by planting near it trees of an- 
other variety to supply pollen, or by top- 
grafting part of the tree with elons of 
another variety. Thus, Miner bearB freely 
If planted with De Soto, and Kleffer with 
Le Conle. No bencflt la derived from 
planting In an orchard of one variety new 
trees of the same variety. There are two 

choice of a polllnlier. First, the two 

cross-polllnatlon by wind or Insects may 
take place. Second, there must be an 
afflnlly between the two, so that the pistils 
of Ihe self-Bterile variety will accept the 
pollen ot Ihe other and develop Into good 
fruit. Suchafllnitycan be determined only 
by experiment. In a large orchard of a 
sBlf-sterile variety which is valuable for 
. market, every third or fourth row should 
be Ihe polliniier. 

Orchard Pollination, however, is a larger 
problem than tbe detection of varieti.'S 
which are inclined to be unfruitful when 
planted alone, and discovering what are 
the best polliniier? tor them. Experi- 
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I that nearly all 

sterile or not, will produce better fruit 
with pollen other than their own. Tho 
Baldwin apple will usually bear good fruit 
If planted alone, but It will bear better 
fruit it the riglit variety is planltd with It. 
The probability is that most of our leading 
commen-lal varletlrs commonly planted in 
large blocks will produce enough betler 
fruit by a Judicious intenuingiing of odk 
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or two other varietieB to more than offset the slight 
iDconvenience in orchard management occasioned by 
this mixing. The chief economic problem for the experi- 
menter, therefore, is to determine what commercial 
varieties may be planted together with best results; 
and the rational course ior the fruit-grower is to prac- 
tice mixed planting on Hie basis of such experiments. 

S. W. Fletcher. 

POLTANTHUS. In common speech Polyanthus 
means the florists' flowers supposed to be derived 
chiefly from Primula elatior or its allies. The *^ Poly- 
anthus Narcissus" of trade catalogues is one of the 
forms of Narcissus Tazetta, an old synonym of which 
was Narcissus Polyanthos. Polyanthus may also mean 
the tuberose, Polianthes, which see. There is no genus 
known as Polyanthus. 



POLYBOTSA. See Acrostichum. 
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POLYCALtMMA. See Myrioeephalus. 

POLltOALA (Greek, much milk; from the old idea 
that some species increased the flow of milk). Poly- 
galdcM!. Milkwort. Polygala is a genus of over 200 
widely distributed species. Sepals 5, the two lateral 
ones, or ** wings," much larger than the rest and colored ; 
petals rarely 5 and alternate with the sepals, or com- 
monly reduced to 3 (an odd anterior one and a dorsal 
pair), united below into a dorsally cleft tube ; lower 
petal, or keel, concave, often crested or beaked; sta- 
mens 8; fllaments more or less connate into a tube : 
capsule 2-celled, wing-margined or wingless ; seeds soli- 
tary in the cells. Monographed by Chodat in M^m. Soc. 
Phys. Hist. Nat. Gen^v. ( 1, p. 2, No. 2) . For the Ameri- 
can species, see Robinson, Gray's Syn. Fl. Vol. I, p. 449. 

In the culture of Polygalas there are three points of 
view. There are hardy and tender species, and the 
latter are sometimes cultivated under glass, sometimes 
outdoors in the South, as in S. Calif. Of the hardy 
group, P.paucifoUa is excellent, because of its fringed 
flowers. Of the European kinds P. Chamabuxus is the 
best, and var. purpurea is probably the best form of it. 
Referring to our native species, F. W. Barclay writes : 
"Polygalas are mainly plants of low moist lands, and 
the majority of species are best grown in sandy peat, 
or any rather lignt soil, in partially shaded "positions 
not given to severe dryness at any season. Seed may 
be sown in fall or early spring. P. lutea is perhaps our 
handsomest native species, but it is not advertised for 
sale. It needs sunlight." P. paucifolia can be prop, 
by division. 

There are 40 or more North American species, but 
moRt of Ihem are not showy plants and they .offer little 
inducement to the cultivator. Some of them— as re- 
corded below— are offered by dealers in native plants, 
but these are not necessarily the best. The only spe- 
cies that are generally known to cultivators are exotic. 

The Cape species are much-branched shrubs, 2-4 ft. 
high or more, with large fls. borne in subt-erminal 
racemes. In the good old days when heaths were 
much grown for exhibition 14 colored plates of Polyg- 
alas appeared in the Botanical Magazine, 13 in the 
Botanical Cabinet, and 7 in the Botanical Register. 
Ernest Braunton writes that "P. myrtifolia and its va- 
rieties are very commonly cult, in Calif., particularly 
the one known in gardens as P. Dalmacina or P. Dalma- 
tiana; this flowers all the time and is very popular." 
The popularity of P. Dalmaisiana in Calif, is an ex- 
ample of the perftistence of a good thing in gardens, 
though almost unknown to botanists. This name is not 
to be found in any of the standard authorities, except 
Nicholson's Dictionary. Nor is it known to be adver- 
tised in America. The spelling Dalmatiana shows that 
some gardeners have thought the name a geographical 
one. The plant was named after M.r)almais,a French gar- 
dener, who raised it from seed in 1839. It was described, 
with colored plates, in Rev. Hort. 1844:193 and the 
Florist's Journal 1846:177, and Garten Flora 5:161. In 
the first-named place it is stated to be a hybrid be- 
tween "P. grandiflora and P. eordifolia," In modern 
nomenclature this probably means P. myrtifolia , var. 
grandiflora x P. oppositi folia ^ var. cordata. The pic- 



tures, however, do not seem to show any trace of the 
latter parent. As known in the trade, P. Dalmaisiana 
is a free-blooming plant with rosy or purplish flow- 
ers. H. D. Darlington writes that he has received 
it under three or four different names, and adds: **It 
makes a good pot-plant, but is somewhat bare of foliage. 
It blooms from the ends of the ripened growth. It can 
be had in flower almost any time. The odd color and 
shape of the flowers, and its free blooming, make it 
very attractive. It roots only fairly well from cattings. 
Usually it propagates better by layering. Put In rich 
loam with well-rotted manure. It will stand consider- 
able frost." 

A. Plants hardy. 

B. Fls, showy f K-% in. long. 

c. Keel beautifully fringed paudfoliA 

cc. Keel merely 4-lobed CluimaBbllziia 

BB. Fls. not showy. 

O. Inflorescence a spike : fls. not 

pedieelled Senega 

CO. Inflorescence a raceme: fls. 

pedieelled polygama 

AA. Plants tender. 

B. Habit shrubby f erect, fSS ft. high or 
more. 

c. I4VS. opposite oppoiitifoliA 

cc. Lvs. alternate. 

D. Latera I petals 2-eut myrtifolia 

DD. Lateral petals not S-cut virffata 

apopetala 
BB. ffabit dwarf f 1 ft. or less high amatymbiea 

pandldlia, Willd. Fxx>wEBiNa Wintsbobebk. Oay- 
WINO8. Fkingbd Milkwort. Fbimgbd Poltoala. Fig. 
1875. Trailer, 3-6 in. high: upper lvs. clustered, ovate, 
\% in. long; lower lvs. distant, small and becoming 
mere bracts at the base : fls. bright rosy purple, vary- 
ing to white, 1-4 in the axils of the upper lvs. or appear- 
ing terminal. May, June. New Brunswick to Winni- 
peg, and Ga. Prefers moist woods and sphagnum boizrs. 
B.M. 2852 (petals white). B.B. 2:361.-Var. iUba was 
once offered by F. G. Pratt, Concord, Mass., where it 
grows wild. One sometimes finds violet-fld. forms. 
The species bears cleistogamous fls. 

ChamsBbAziis, Linn. Box-lea vbd Milkwobt. Ever- 
green trailer: upper lvs. lanceolate or elliptical, mucro- 
nate; lower lvs. smaller, obovate: peduncles axillary 
and terminal, about 2-fld. : fls. as many as 10 on a stalk, 
typically yellow, more or less reddish toward the end of 
the keel; stamens united only at the base. April-June. 
Europe, low heaths and woods to highest Alps. L.B.G. 
6:593. B.M. 316 (wings white: petals white at base, 
yellow or red at tip).— Var. poriytUrea has purple wings, 
set off by yellow petals. Gn. 13 : 109 ; 30 : 557 ( charming : 
wings rosy pink). 

Btoega, Linn. Seneca Snakeroot. Mountain Flax. 
Height 1 ft. or less: lvs. 1-2 in. long: fls. white or 
greenish, IH lines long; crest small, few-lobed. May, 
June. Rocky woods. New Brunswick to Rockies, south 
N. C.toMo. B.B. 2:360. L.B.C. 14:1380. B.M. 1051.- 
Bears no underground flowers. 

pol^gsma, Walt. Height 1 ft. or less : lvs. 1 in. or less 
long: fls. purple or rose, rarely nearly white, 2-3 lines 
long; crest relatively large, laciniate. June, July. Dry 
soil, Nova Scotia to Lake of the Woods, south Fla. 
to Tex. B.B. 2:360.— Bears numerous underground 
flowers. 

oppositifdlia, Linn. Probably the only species in the 
genus with opposite lvs.; an abnormal thing in the 
whole family. Tall, slender shrub: racemes few-fld.: 
fls. large, purplish. S.Afr.— Harvey gives 8 botanical 
varieties, of which probably the commonest in cult, is 
var. cordAta, Harv. (P. cordifdliaf Thunb., not Presl.). 
Glabrous or downy: lvs. broadly cordate, acute or acu- 
minate. For pictures of the species and its vars., see 
B.M. 492; 2438. B.R. 8:636; 14:1146, and L.B.C. 12:1189 
(all under various names). 

myrtif61ia, Linn. Readily told from P. virgata, its 
inflorescence being a few-fld., leafy raceme, while that 
of P. virgata is many-fld. and leafless. Densely- 
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bruichedihnib,3-8ft. bigb, wlthlM-gc. ahewy Sb. nur b«las likened to teal {twi Smilacina). Tba sterna >ra 
the Mida o( the bnuichei: Ivs. flat, varlsble la shape. leatj above, the Iva. oTace or lnuoeolale, alUniBte, 
but not Bubulale: laternl petnU 2-lobed. the poaterior opposite or wborled : Qs. greenlBh or pinkish, 1-10 la the 
lobe ear-shaped. renei«l. S. Afrioa. — Var. ktuuUIUik, axils. The g:eDasls dlstlagulsheil from Its neamst allies 
Hook. (P. grUHditlira, Hort. kdiI L.B.C. 13:1327, not bj the ojlindrical perlanlbtube with short lohea and 

small undivided style. The species are natives 
of the Durth temperate sone. 

PolygoDKlama are beat aulled for partially or 
wholly shaded positions, tbouith thry do well in 
the open in a well-prepared border. They 
like a deep, rich soil not subject la drought. 
Easily prop, by division. They are among the 
beat Bubjeets for wild gBrdeniag. P. nnlU- 
florun Is used abroad oonslderably for forc- 
iDK and (or house plants. Oar native species 
are presumably equally desirable for all pur- 
poses. TbeSolomon's Seal of English literature 
is P. mullifiorum, wbieb is probably the com- 
monest species native to Europe. There are sev- 
eral Uimalayui and Japanese species. The com- 
mon Solomon's Benj of our DarBerlea la tbs 
European, P. multillorvm, the American kinds 
being listed Onlyby apeciollBtBin native planta. 
Theotben here described are offered by Dutch 
bulb-Krowera. For extended artlr lea on the fore- 
' Ing of P. mulliflonim, aee On. 28, p. 23B |ar V. 
! 7:337) ; 30, p. 49, and F.B. 3:594. 
A. Lb: all utkorltd. 
mtielUitnin, All. 8temZ-3 ft. blgh: Ivs. In 
whoria of 4-8, linear, 3-6 In. long: fls. In 2'8 or 
3's. En., BlmalayBB. P. maeropktUum.Uttk., 
is perhaps a distinct var. with more robnst 
habll and larger Its. 

AA. Lra. atiemata. 
WS. Pnlygala pancifolla. Natural slu. b. Perianth eS tinei thick. 

:. Blight 1-lH It.; fit. 1 or t in the axtli. 

LvB. oblong, 2-.1 In. long, flrmerlbaD 

^^_ those of P. muUiflorum: perianth -aegmenta greenish. 

*'™"- En., Siberia. P. aMbtguum, Unk., is offered as a dla- 

TirsiU, Thnnb. Oiabrons ohmb, 2-5 or ersn 16 ft. tlnet form br Krelage. 
high, with rod-like branches terminating in many-fld., 

leaBeas racemea of purple or BeBb-oolored fla. : anterior CO. Eiight t^ ft..- fit. IS in tkt axili. 

sepals distlnet: wlnga oMues. 8. Afr.-The typical latiMHam, Desf. (P. r*a«6«Mi, C. Morr.l. Lva. oh- 

form la advertised in S. Calif bnt In Eu. probably the |„„g g^ to. long: peHanth-Begmenl grMinlsh. En., 
only 'o™ et.lt. is Tar. apaelAia, Harv. (P. ip^i^.o, A>ii.-IntenDedla.e in habit between P. c./Hri»aI« and 
Sims). Glabrons: lower Ivs. obovateorouaeate,npper ^uj,(^jor«« bat with eariler fls. 

aoon deciduous. 8. Afr. B.M. 1780. L.B.C. 7:B21. bb. FtHanlh 1%-e lintt thick. 

B.R. 2:1KI. B. 1:43. 

apopttalK. T. S. Brandegee. Fmteacent, 2-3 ft. 
hiKh: brauebes slender, pubescsnt; Ivs. lanceolate. 



:. PlaHt gtabrouM. 
I. Filaniintt densely pift 



patloled nearly mnltUUrOia, All. Fig. 1876. Height 2-3 ft.: Ivs. ob- 

ilahroua: fli. large, prnk, oo'alenitsr pedicela k bi. or lonK. 3-6 in. long: perisrlb-luhe white; segments 
more long; sepsis 4. the upper and lower small, equal, (treenlsh. Eu., N. Asia. Hl™^»!;««. On- M. P- 236-, 30. 
ovmhlforni margina clliale the lateral very largo P- *»■ V. 7:337.-Var. tUn t4mo, Horl., has rosy 
neariyorblcul.r;petalsS.separate,upperslrap-shBped; A*- Thar* are said to be varietlea with doable lis. 
two-tbinls as long as keel, lateral pointed, less than one- 
half as long, erabrared with the B sUmena by the large 
eymbltorm keel, which Is opened on the upper and 
inver edge and not eristste. or appendaged: seeds 2, 
large, ovoid, pubeseenl. Lower Calif , 

kmatfiDbiM, Rckl. & Zeyn. fP.afuminila, E. Uey. 
£ Hort. (I), not Wllld.i. Densely tufted, erect. 3-6 
In. high: Ivs. lanceulale ocaminate, pan gently mncro- | 

nale: racemes lateral, teT-tld., spreading or retleied: 

purple; keel with a many-parted crest. S. Afr.-P. ' 

acHmiiiala of the trade Is probably not P. nciiiFiiniifn, ' 

Wllld.. which la Badirra aeumiaala. Badlera dlftcrs ' 

from Polygala In baring 2 of the sepals only a little 
largertban theothers, instead of much larger, yj^ }/[_ 

POLTOORATDM ( Greek .man v-iDinreff; probably re- _ 

ferrlng to the sleml. Liliirra. Sowjmos'S Bial. About ""■ * ""ony <^ Botomoa-s 8hI In a wUd ganUo- 

20 species of hardy herbaceous perennials of graceful PoUrgooalum mulliflonun. 

habit, their anbrancbed arching stems bearing pen- 

daloua, lubnlar greenish fis., which are succeeded by and variegated foliage. The type seena to be more 

handsome dark bine berries. The name Solomon's Seal graceful than the varietlea. This la the common Solo- 

Is eonneeted with the boriiontal rootatoeks which are men's Seal of Enrope. where it is also called Lady's 

soured by the death of the annnal stems, each scar Sesl and UsTld'a Harp, 
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ID. FilatHtnU lotHtifhal finll 



ntd, II 



toth, t 



gigmatium, Dietr. Tnller «ad mora robust than P. 
Hflonm, 1-8 ft. high: Iva. l>4-6 In. long. 3-4 in. wide: 
ill. 1-8 in tue uilB. MBr-Jul}-. MoltC woods. Rhode 
Itlkod to Uuiltoba, south Oa., La., to New Hex. aod 
Utah. 

oo. Plant tcilh let. pubttttnt btntafh. 

UOArUB, Bit. Height S In.-3 ft.: Ivb. 2-4 in. long, 

H-2 In. wide: fls. oClen 2 In ailli, aometimes 1-4. 

April-Jnlj. Woods, New Brunswick to Hich., sonth to 

Pla. Mn. 8:49. w. M. 

POI.TaOTtl.LA (diminatlve of Polrgoniini). Polg- 
goHAcea. About 7 apecies of Amerioan plants closely 
allied to PolfiTDnum and of no horticnltnral 
standing. P. parvifalia was offered b; Oll- 
lett in 1881, but it la probablj not hardy 
north. The genns differs from Polygonum 
In baring only the Inner sepals erect and 
the eslyi enlarged In fnilt, white in Poly 
le sepals are ereat and the calyx 
s not enlarged In fmlt. 

purUAllK, Hlohi. DilTnaeshmb: 

wedge-shaped, vertical, those 

terlle shoots imbrloated ; rn- 

is i4~\ ln.iong, very numeroQS, 

in an oblong or eorymboie panicle : 

Ba. white, yellowish or rose color; 

fllaments all alike; stigmas nearly 

aeaslle. Aug., Sept. Dry sandy 

sou. Fla. to N. C. 
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>. HanwriihtU, 7. 

IsnUtenm. 8. 
a.% maUifloniTii.Wta 



A. Plant liciitinf. 

1. ellinMs, Hlcbi. Slender somewhat downy climber, 
mostly perennial ; ivs. cordate-ovate to ovate-lanceolate, 
more or less angular or halberd -shaped al base: atem 
bearing a ring of retrorse bristles at the base of each 
sheath (whence the Bpscifio name): fls. white, in loose- 
panicted racemes from the upper axils. Nova Keotia 
south Bnd west. — Sold as aeoverplant tor rocks and as 
a denlsen of abmb-maases. 

2. Baldsobninlenm, Begel. Tall perennial climber be- 
coming woody at the base: Ivs. cordata-oval or hsiatate, 
acuminate, ilender-petioled; fls. smstl but very nnmer- 
ous In terminal erect or drooping panicles, rose-colored: 
fruiting calyx small, 3-slded, at first whitish and then 
becoming roae-colored ; akene sblning black. Bokhara. 
G.C.lIl. 16;656; 21:17. Gn. 55, p.454. Gng.G: 181. B.M. 
T544. — Offered by one American dealer and llBt«d la 
the American oatalogoes of European dealers. De- 
scribed as a very vigorous and decorative hardy plant, 
climbing 20 ft. high. It was first described by Begel 



, Plattlet 



it J<asl not climbing, 
eated ai t 



POLtOOHDM [Greek for monj/ join(«d). Poiygo- 
niera. .ToiKTWEED. Khotwkxd. Mostlyberbs,annnal 
or perennial, with small flowers Id racemes, spill" ~~ 
heads (sometimes soliUry). Flowers apctalous; 
gamoaepaloiis, 4-S-parted; stamens 6-9, somelimi 
sorted: ovary 1-loculed, with 2-3-partBd style or a 
(latter capitate), ripening into a triangulor or 
leDtieolar akene. Above each Joint, the stem Is 
prominently sheathed. Polygonum Is closely 
allied to Kumei, the docks, and s1»o to Fugo- 
pyrum, the buckwheats. Kumex dilTL-ra in uni- 
formly having a 6-parted calyx, some of the 
lobes often bearing a grain-liko tubercle on the 
back, the stigmas tufted. Fagopyrum differs In l 
an akene aurpanslng the calyx and in details i 
embryo. Moat Polyconums are weedy plants, am 



3. orlntUs, Lion. Pbincx'b Psathkk. Eias-mi- 
OVEB-THE-OABDEH-OATK. Fig. 187B. Tsll-growlng. much 
branched above, hairy ; ivs. large, ovate or eordate- 
oVHle or broad-oblong, acuminate: sheatbs short, cili- 
at« and sometimes bordered at Ibe summit; &s. bright 
pink, In close, cylindrical spikes that are arranged in 
open panicles, the stamens 7 and the akene lenticular. 
India. B.M. 213.-An attractive old-fashioned plant 
growing as high as the fence, ll is moat easy of culli- 
Tation. In tact, Itusnally self-sows in old gardens. In 
some places it has mn wild. There are horticultural 



One 



of the . 
. PnlygoH 



t"peci. 



e Doo 



It Is a 
mial, growing along 
and In other hard, dry soil, where it makes a so 
mat. The ailllsry flowers are very small, and a 
seen by others than botanists. Giber I'ulygonnn 
tbe common »4martweeds of swalee and damp gr< 
For monograph of Polygonum, see Melaner. DC. I 
It (1SS6I. For our native and Introduced specif 
Small. 'Monotrraph of tbe North American spec 
the genua Polygonum," In Mem. Dept. Bot. Coli 
College, 1895, Tbe species are perhaps 200, ol 
wide distribution from arctic to tropical countries 
Most of the cultivated Polygonums are hardy I 
plants, requiring no special skill or esre. Tbey are 
agsled by seed and division, eblefly the latter, 
of the cultivated kinds are annual, aa P. on>«fa'< 
this species Is the only one that la known ss a fai 
tlower-gsrden plant In this country. Several « 
aperies are amphibious and are quite useful fo 
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vftrietiai, uTar.v>Tt«Kktnm, Hort. 

with yollOTiBh while, aad v«r. p.. . 

compact habit and the stature halt ihi 

t. Ptnioirim, Llun. Ladv'b Thohi 

of the Smartwevda, bnt ■old by sevUi 

plant for backgrouDda; glabroaa or nearly so, ereec 
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itb fo11*K« mailed 

"ort., with 
type. 




olata t 



It diffui 



1-2 ft. tail: I 



I. tan 



(wbeiics [be Dams Lady's Thumb) : 

IB abort, hairy on the margrln: (Is. 

ID short Bpikei, piDk or RrecnlBb pnrple, 

or triqaalrou*. Eu. — NatQrallied every- 
where about dvelllngn. 

G. unftriiun, Waldst. A Kit. (P. iU- 
gani, Tsd.). Dwarf apecles wl(b slen- 
der wiry branches and long loteraodes: 
Ivs. small, linear- lanceolate, l-nerred, 
bearing sreat Danibers of little whltlsb 
Bb. alODg the stem, the terminal clnsten 
leafleas. 8. Eu. -Offered In Calif., for 
rockeries and bouquets. 
BB. Ptnunial planti of variout \abil, 
utuall]/ icilh t/ning mttilotit. 
C. Native tmariitted-Hlie pianli. Mome- 

6. BmpUbttU]], LIdd. Ho ch spreading 
and creeping, rooting at the Joints, M 
flrst mora or leas pubescent but be- 
coming glabrous with age: Iva. rather thioklab and 
large, oblong, elUptla or lance-ell Iptic, mostly obtuse or 
»ery nearly so; ahealhs ahort, uaunlly not fringed or 
bordered at the sammit: (Is. U^ht roae-colored. In  
■hort. dense, terminal spike, the stamens 9 and ei- 
aerted, and the akene lenticular. In water or bogs, 
aeroas the continent. -When growing In water, ths 
floating leaves become long-petloUU. 

T. HftrtwrlKktil, Qray. Differs from the lait In hav- 
ing many narrow- Ian reol ate iva., bordered and fringed 
■heathJi. and hispid stems. Uuddy places, across the 



: Ire. narrow-l 

icumlnale, covered with down of the c 

r: sheaths short, not cillate: fls. small. 



andtbei 



>t tested Iq 



ir (or I 



urpose 



DD. Who'.t plant green or grayit 


, noi w*((«-if«>»y. 


t. FU.pink orrfd (lotAflim,, 
treet ipikti : plaiiti groKtt 1 

roua plant, with flowering stem 

•lanceolat« to apatulate to la 
albei lone, split or enllre: fls 


■arying to white), in 

Wall.). Tntted gla- 
] ft. or leas high, 
Ivs. mostly radical, 
ee-oblong : sheatha 
bright roae-red, In 



raar^n wavy and erenulate, long-acuminate : sheatba 

long and aplll or lacerate ; 9a. rose-red or white, rather 
large, In strict. Ion g-ped uncled spikes 2-6 in. long, the 
Biamens 8 and eiaer[«d, the akene trigonous. Ulma- 
Isya, from 6,M)0 to 13.000 ft. altltuits. B.B. S5:46. B.H. 
O-iOO.-An excellent border perennial, blooming tn mid- 
summer. Some, at least, of the planta that have bean 
cult, as Mountain Fleece are a native Polygonum (P. 
emerium). whlrb grows nearly throughout Nortb 
America, Including Heiloo. 



w. FU. vhilt 



xillarj/ elHiltnd r 



 HeU 



note 



{More or lett diadoHi or polgganoui.) 
11. SUboldl.DeVrleac I P. cuepiditum, Sieb. & Zocc, 
DOtWIlld. P. Zaccarinii, isni^]). Fig. 18H0. Strong, 
stoat, handsome bushy perennial (stalks dying to the 
ground In winter), growing S~6 ft. high, the stems 
gracefully curving outward: Ivs. sbort-oval to orblcu- 
 .. , gijghtiy cordate at base, abruptly 



cc. Exolit flmiii, Vfd moiltg for borders, and appear- 
ing regHlartii in the trade. 
D. Wltole plant vrhitt-tcoollg. 
8. Uolgenun, B- Br. Stems thick, crKepIng at the 
' -- - and standing 2-5 ft. high, much 



r of 
dor 

inder 






nhlnlog black. Tropics o( Old World and. ai 

Hooker, of America. R.H. IS91, p. 5<tT.-Lp 

[luced for subtropical gardening, a 

Ibe North. Jt probably will not endure uurmem -miers 

ecen with enod protection, but It Is rt^adlly propagated 

ttrb year from cuttings taken from plants carried over 



USO. Polrgonum 8i 



U (P. cuspldatum} {X H). 



fiolnt»d, the strong side nervea uniting In marginal 
oops: sbeatbs abort and flaring, deciduous i fls. small 
and whitish, »ery nameroua In alender-panicled ra- 
cemes, the stamens S, and the akene trigonous. Japan. 
B.M. 6503. R.H. 185«. p. B-'il; 1894. p. 54. Gn. 2B, p. 



a S-3 In. long, t 
le trigonous. Himalaya, atelevationa of B.OOO 
t. B.M. 6172. -An excellent llUle plant (or 



B, Don ( P. oT^pktllHm, Wall. P. tpe- 
P. mulnnirHm, Hort.) Mountain 
FLtlri. Dtrong-growlng tufted greenstemmed plant 
2-3 ft. tall, from a vroody rootstock; Ivs. cordat«-ovate 
to Eotdate-laneeolate, short -petloled or clasping, th« 



a clouds of bloom. 



12. BaehallntoM, Schmidt. Sacauke. Fig. 1S8L 
Exceedingly vigorous plants, apreadlng rapidly from 
the tips of strong undergroond sbools. the reddish gla- 
brvUB dead ataiks otlen standing 6-12 ft. high through 
the wintfr: Its. very large, froquently I (t. or mora 
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long, loft doll gnK 

u long u brokd. 

poiDted.tbe promlDtnt side velni nuitluB by the enda: 

Di. gre«DUb,ln relatively small izilliiry elual«ni, tbe 

akene trlgODOUi. Island of Sacbalta, noTth of Japan, In 

BniKlan territorr. B.H. 6M0. R.H. lg7S,p. 36; 1893, 

pp. 3H,3a5; lSM,p.5B. On.21,p.280. Q.C. II. 26:813 
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b ndillBh 



ituitHliTum. ThsD 






, _. .. ipreadiux panlelta. 

China and Japan. — P. pUuveaHim. Hort. — UueblcnbKkia 
PUtsreladoi.— P. tphamt^hynm. Melin. Allied u> P. affln* . 
fmm vhich It dllVera In lh« ''deDM broad eriindric or slobove 
■ptkcof blwd-red pendnlona flonen." Hlmalara. B.ll. 0847. 
-F. vaeciHifiUam.Wtll R«k plant allied to P. affine: Da. 
brlshl niKolared. Id manr alender iplkea: )vi. nlfaer namn- 






:olB.UOn. B.M.M22. ( 



■ndlll. H:159 linfr.j. G.M. 31:17t>. V. 17:161, -Re- 
cent!; intniduoeil |in N. Amer. in 1894) for forafce and 

It Is too coarse. For planting in rough p1iioe>, where n 
thick cover is required. It la one of the beat of all ber- 
baceouB perGDnlaln. It la perfectly hardy in the Norib 
and seems to tbrive Anynhere. P. Sitbolili vas onco 
diatributed u Sacallne. but that apedea la niurh 
smaller, with smaller, aborter and square-baaed learea, 
and K-itb more profuse bloom. 



beinic perennial herbs, the Sonth American shrubby or 
tne-Itke. They have loose panicles of yellow or whitish 
Ha. borne In summer. For further deacription, see 
Cray's Manual, Brittou and Brown'a IllnatrMed Flora, 
etc. 

Cuiadlnils, Linn. Canada or SHAiJ,-ru>wERia> Leaf 
Cl-f. Hel|cbcZ-5tt.: Ivs. deltoid-orate to haaUte,Ifaln. 
deeply auKulate-lobed ; lobes dentate, 4-10 in. long: 
heads few In temiinal clustera. 4-6 lines broad: rays 
minute or none. June-Sept. Damp, rich, shaded places. 
western Ont. to Minn., sonth N. C. to Ark. B.B. 2:405. 
-Var. radlita. Gray, vilh vhitish rays aometimee 
H in. long, la also offered by one dealer in natlre 

POLTFODIim (Qreek, many frtt; alludtng to the ex- 
tenaivs rootstocks|. Polypoiiieea. A genus of fsma 
wllh naked rounded aorl, and with the Iva. jointed to 
the rootntoeks, leaving a scar when they separate. As 
here treated the veins may be free or united to form 
areola}. Tbe genus Is a very eitenaive one. growluK in 
all parts of tbe world, and has frequently been divided 
Into a aeries of genera baaed on habit and the nature of 
▼enatloQ, which Is probably a more IokIcbI treatment; 
■ome of these genera, indeed, as Phymatodes and Phle- 
bodiam, have been here separated ; the frenas would b« 
mora homogenous were others placed by themaelTes. 
For culture, see Ftm. 

B. Seri large, emttpUvcmt . 

mgire, Linn. Wall Fibn. Poltfodt. Figs. 18S1-3. 
Lva. 1-10 in. long, on pale atalks half their length, 1-3 In. 
wide, cut nearly or quite to the rachla Into entire or 
slightly toothed blnnt pinnie. New Envland to Ala. and 
westward to Ore.; also common thronghont Earop^. 
wbere many forma are in cult. Var. C^hrlonm {Tig, 
1884) occurs in New York and New England. 

taloUom, Kellogg. Lvs. 12-15 in. long, 4-8 in. wide, 
on long, atraw-colored aUIks; plni 
log to a slender point, aharply aei 
rate. Calif, to Wash. 
BB. Sort tmalUr: Irs. tlattie. 




blunt, the lower pa 

smaller than those above ; stalks 

hlacklsb. Fla. and trop. Amer. 

pegtinfctmn, Linn. Lvs. elliptic- im. 

lanceolate, 1-2S ft. long. 2-« In. Bort and a *lii.1< 
wide, cut to the raehls Into borlsou- sporangium a 
tal entlreortooihed pinnn, tbe lower Poljipadlom vul- 
ones gradually reduced to short, gare. 
triangular lobes. Fla. and trop. Sorl abont natnra: 
Amer. slw. 

eqflar arrota laeh uiilh a 



TaeelniiUIinm, Twangs & Pisrh. Lva. of 3 aorta rising 
from slender, wide-creeping rootslocks ; sterila lvs. 
roundish or elliptic; aporophylla linear Or 1 1 gn late, with 
large sorl in a single row. Tropical Amer., from the 



POLYPODIUM 



POLY8TICHUM 



1395 



cc. Lv8, pinnate. 

D. Fronds covered with flat scales underneath. 

polypodtoldM, A. S. Hitchcock. Lys. 2-6 In. long, an 
inch or more wide, with entire pinn«; veins indistinct, 
from the thiek texture. Va. and southern lil. to Brazil; 
commonly growing on trees in the southern states. 




1883. Polypodlum vulgare (X }i)- 

DD. FroSds smooth hensath. 

B. Pinncs hroad at hast and often confluent. 

CalifAmieiim, Kanlf. Lts. 4-9 in. long, 1-5 in. wide, 
cut into finely toothed plnnn which are mostly confluent 
at the base. California. -Has much the habit of the 
European forms of P. vulgare. 

Gathartna, Langs. A Fisch. Lts. 6-12 in. lonff, 3-6 in. 
wide, with numerous nearly opposite pinnas which are 
dilated at the base, contracted Just above the base, and 
slightly enlarged and bluntly rounded at the tip; sori 
large near the midrib. Brasil. 



Pinnee narrowed and distinct at base 

IrazinlfdUimi, Jacq. Lvs. 2-4 ft. long, 12-18 in. wide, 
on firm stalks 1-2 ft. long; pinn» 4-9 in. long, with a 
tough, somewhat leathery texture and entire margin. 

Columbia to Brasil and Pern. 

•abanriralAtiim, B 1 u m e. 
Stalks 6-12 in. long, glossy, 
from wide -creeping root- 
stocks: lvs. 2-3 ft. long, 8-12 
in. wide; sori in a single row 
immersed in the leaf. India 
to Australia. 



. Veins (primary) dis- 
tinct from midrib to the 
edge, connected by parallel 
transverse veinlets form- 
ing rows of similar 
areola. 

B. Lvs. elongate, simple, 
smooth beneath. 

Phyllitidii, Linn. Lvs. 1-3 
ft. long, 1-4 in. wide, with an 
acute point, and the lower 
part narrowed gradually ; 
areoin in rows of 6-12, usu- 
ally with 2 sori each. Fla. to 
Brazil.— This species might 
more justly be placed in the 
genus Campyloneuron. 

BB. Lvs. with under surface 
tomentose. 

Lingua, Swz. Lvs. 4-8 in. 
tmm^ w^t ^, , long, 1-4 in. wide, the apex 

„^?J-wJ!!L.- *^' often cuspidate, the base nar- 
rowed or rounded ; upper sur- 
face naked, the lower matted 
with reddish cottony brown; 
sori in close rows of 4-6 each. 
Japan to Ceylon.— This spe- 
cies and the next are often placed in the genus Nipho- 
bolus. 

trietlipt, Swz. Lvs. hastate, 2-4 in. each way, with a 
central lanceolate-triangular lobe and spreading lateral 




var. Cambiicum. 

A crested or much -rut 
form, from a ■pM'imen 
found in New Hamp- 
shire. (X i^.) 



ones which are more or less auricled at the base. Ja- 
pan and Corea. 

P. ai^reum. See Phlebodium.— P. Dry&pteris. See Phegop- 
teris Dryopterls.— P. glaitcum. See Phymatodes. — P. hexor 
gondpterum. See Phe^pteris.— P. Kerandrednum. See Phe- 
gopteris.— P. muscefdlium. See Phymatodes. — P. niffriaeens. 
See Phymatodes.— P. Phegdpteris. See Phegopteris Polypo- 
dioldes.— P. Phymdtodes. See Phymatodes.— P. plumbtum is 
a form of Asplenium filixfoemina.— P. Quereifbliuin. See Dry* 
naria.— P. rigidulum. See Drsmaria.- P. SwdrtzU. See Phy- 
matodes. L. M. Underwood. 

FOLTPODT. See Polypodium, 

FOL't'PTEBIB (Greek words meaning many -winged 
or feathered; referring to the pappus). Vomp6sit<B. 
This includes a handsome, rosy-fld. hardy annual known 
to the trade as Palafoxia Hookeriana. Polypteris is a 
genus of 4 species of North American herbs : lvs. mostly 
entire, alternate or the lower opposite, and lax corym- 
bosely panicled heads of fls. borne in summer and au- 
tumn: involucre broadly bell-shaped or top-shaped; 
bracts commonly in 2 series, more or less colored and 
petal-like towani the tips: rays wanting except in P. 
Hookeriana: akenes linear to club-shaped, 4-sided: 
pappus of 6-12 equal scales. Distinguished from Pala- 
foxia by the colored tips of the involueral bracts and the 
deeply divided limb of the corolla. Monographed in 
Qray*8 Synoptical Flora. 

Hodktiiftna, Gray {Palafdxia ffookeriAna, Torr.). 
Annual 1-4 ft. high: lvs. lanceolate, mostly 3-uerved 
below: heads 1 in. or more across; rays 8-10, deeply 
3-cleft. Sandy plains, Neb. to Tex. B.M. 5549.— Hand- 
some plant; sometimes treated aa an everlasting. 

POLttOIAB (many and shade; referring to the 
abundant foliage). Aralideect. Large shrubs or trees* 
glabrous, of about 8 species of India, Africa and Malaya. 
Lvs. pinnate, with thick entire leaflets: fls. small, 
usually 5-merous (sometimes 4-merous), the calyx 
truncate or toothed, the petals valvate, the ovary 5-8- 
loculed, the styles usually of the same number and 
distinct. Polysoias is allied to tropical Aralias and 
Panax, and the culture is the same as for those plants. 
For further botanical discussion, see Panax. 

IMUiiraUta, Baker (Termindlia ilegans^ Hort). 
Erect, glabrous shrub: lvs. pinnate, usually with 7 
Ifts., of which the terminal one is 7-9 in. long, oblong 
and obtuse, shining. Mauritius. — ^This is another ex- 
ample of the confusion which arises from the naming 
of garden plants before their flowers or fruits are 
known. For several years this plant was supposed to 
be a Terminalia, but now it is known to belong to a 
wholly different family. Another example is Aralia 
Chabrieri of the gardens, which belongs to the Celas- 
traces (Eleodendron). 

pinnita, Forst. (Ardlia latifdlia, Wight A Am.). 
Leaflets orbicular, either nearly entire or with small and 
remote teeth, the base heart-shaped. Malaya.— The 
writer does not know that the Aralia laiifolia of 
gardeners is the above plant, as he has not seen it. 
Aralia laiifolia of the trade is described as **very bold 
and rich in appearance; green and pale yellow leaves." 

L. H. B. 

P0L78TACHTA (Greek, referring to the many spike- 
lets). Orchiddcea. About 40 species of tropical epiphy- 
tic orchids, none of which have showy fls. P. luteola, a 
native of the West Indies, has minute greenish yellow 
fls. and has probably been cult, in America, but is not 
worth while. Sepals connlvent or subpatent, the lateral 
ones connate with the short foot of the column into a 
mentum: column short: flowering stems short, few- 
leaved, pseudobulbous. See Orchid. 

lutdola. Hook. (Dendrdbium polystdchyon, Sw.). 
Height &-12 in. : lvs. oblong-linear or lanceolate-oblong, 
exceeded by the stem ; lip 3-lobed to the middle. 

POLt'BTICHUll (Greek, many rows; referring to the 
sori). PolypodideecB. A genus of ferns mostly of tem- 
perate regions with free veins and the roundish sori 
covered by indusia that are peltate and attached to the 
leaf by a short central stalk. They are mostly easily 
grown and thrive best in shade. Some of the species do 
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POLTSTICHUM 



POMEGKANATE 



well In llTinfcrooma. All the Bpeclea hiv« bI«o bee 
described under the (sdub Aspldiam. For culture, bc 

X. Lei. limplg pinnate througXtal. 

B. Lower pinna jradually reduced to ntre lobei. 

IiOneUtll, Both. (AapCdium Lonehitii). Hou<T FebM. 



Ltb. 0-20 in. 



pinn» broadly 

gulnr. North Europe 
and America, moBtl]! in 

high Utitndes. 

ly it any tmalllr 
than thoat abovt, 
scnMtieliDldei, Schott 
(Aipidium acraitieho- 

MM.SWE,). CHRlBTKAg 

FutN. Fifca- 1S85, 1SB6. 
GrowlDK in dense 
crowns, with stalks 6-8 
In. high, tbe plnnn liu- 
ekr-lanceolate , someirh u. 
(alOBte, uidserrDlBte 
with appreesed teeth; 
spira  b e B r 1 D g plonn 



UBS. DetalU of •ponphylla of 

PolTltlchum aontlOloldH. ' 

a. iorl; b, iuduloiD, mnnltlim, Kaaif. (At- 

EbdK.). Stalkil-121ii. long, chaffy at base or through- 
out; plnnnloDg, linear-Beuniinate, serraCeordonbly ser- 
rate; sari in a single row midway from midrib to mar- 
gin. Utah northward and weilward. 

lepldOMAloil, Hook. Stipes densely clothed with larfn, 
heart-shaped acales: Its. short, with 12-15 pairs of pin- 
n», unequal -sided, scarcaly toothed: sort usually in two 
rows. Japan. 

AX. Lvi. teilh anritleg of pinna farming dittinet Itaf- 
let*. 

Tl*lpMrmii, P^. LvB. 12-18 in. long, 4-0 In wide, with 
uoroeroDi lanceolate plnnn; lower basal margin ob- 
liquely truncate) aori in 2 or 4 rows. West Indies. 




\. PinnuUt a 



ieied. 



.n Australian form pro- 



fteolsfctom, Roth. {Atpidi\ 

2 ft. or more long, 6-8 in. w 
U wide, with rery conepicu 
Calif. -P. pToHferum, Hort, 
duo in g bnda on the leaves. 

angnlAre, Willd. Lve. 1-2 ft. long, rather narrowly 
lanceolate; pinnules nearly triangular, two-thirds as 
broad as long, more or less incised. Europe. 

Brafinii, Lawsoo. Lvs. 18-24 in. long, narrowly ellip- 
tic- Isnceolate; plnnulea T-IO pairs to each pinna, 
brond, the upper banal edge parallel with the rachla. 
Eu., and mountain regions of eastern America. 



Austi 



t; texture firm, fcloaay: 
Japan to Ceylon and 
L. M. UtittKBiroOD- 



POXAStBBIS IGreek words said to refer to the 

membranous covering of the fruit). JthamHdeea. Hen 
belongs tbe Victorian Hazel, P. apetala. According 
to Bentliam this la a ehmb 3-6 ft. high, but Von Uuel- 
ler, in his "Select Ejitra- Tropical Plants,' says it la 
'a tree attaining a height occasionally of 60 feet, but 
mostly smsUer. The foliage is devoured with aridity by 
pasture animals, often In preference to ordinary eood 
feed. The genus contains several other larKO-leavetl 
species." The genua is conSned to Australia and New 
Zealand, and 18 species are described in the Flora Ana- 
irallenais. They are mostly shmbs with foliage mai- 
led with white felt beneath and very email and naroeroDa 
fla. In umbel-like oymes forming terminal panicles or 
corymbs. Calyi-tube entirely aduate to the ovary, the 
limb 5- parted, deelduoua or reBeied; petals either con- 
cave or fiattish or none; stamens 6, the fllamenta long 
anduBUHllyauddenly inflected and alternate near the top; 
disk annular, never very prominent; style 3-cle(i, 
rarely almost entire: capsule septleidally 3-TalTed. 

»p4taU, Lablll. Lvs. 2-4 In. loag, irregularly crensU 
and rugose: calyx stellate-tomentose or hoaiy. with a 
very short tube: cymes rather loose, numerous in tnuch- 
branchod panicles : petalanone. Australia. Cultivated 
in California for ornament. See Jlulingia. ^ ^ 



ornament and tor its edible fruit. Fig. 18S7. 
Punica, It la somewhat grown in the open in ttia 
Bontbem states, and also as a pot- or tub-plant in 
greenhouses in the North. 

The uatnral habit of the Pomegranate la of rather 
bnshy growth, but by oarefol training a tree lE-20 ft. 
may be produced. This, however, aeems poasible only 
In the extreme southern sections of the United States. 
A great many shoots spring from tbe liaae of tbe 
plant; these should be cut out, as it la eontended that 
they withdraw the nutriment which should go to th« 
fruit-bearing stems. The brancbea are slender, twiggy, 
nearly cylindrical, somewhat thorny; Iva. lanceolate, 
long, narrow, glossy green and with red veins; fls. with 
a red colored, thick, fleshy calyx, crowned with bright 
scarlet, crumpled petals and numeroua stamens. The 
fruit is globular, topped with a erowu-Ilke calyx, and 
tbe interior consists of numerous seeds enveloped In a 
bright, crimson -colored pulp, seeds being arranged In 
segments, separated by a thin skin, and very aeld In 
the tvpicol variety. A cooling, acescent drink iB made 



. Pinnules 



ceJy auric led. 



amiblle, Blume. Lvs. 1 ft. o 
with a IsDceolste t«rmlual pinr 



mg, 6-9 in. wide. 



. Li-a. 



e IhaK 



n the lou/i 



Captnn, J. Sm. {P. coHAceHm.Swz.). Stalks 1-2 ft. 
long: lvs. 1-3 ft. long, subdeltoid, the segments lanceo 
late and bluntly lobt-a, tbe teeth not mucronate. 8. 
Africa, S. Amerlcft and New Zealand. 

arisUtum, Swa. Stalks scattered, 12-18 In. long, 
•caly below ; lvs. 1-2 ft. long, 9-12 In. wide, 3-4-pln- 



POHEORANATE 

froiD tha pulpy aeeda, with tb« kddition at waMr aud 
•DfCBT. Tula li much nied at the Soutb, and Is eBp«- 
elallf sratefnl In teven. Tba p]*D( i> Injured by a cold 
of Irom 8 |o 15" above lera. hence It It not hardy above 
the 34i.h degree of latitade north. For higher latltudea 
It iboald bo eoltivated in tubs, and given a conaerva- 
tory darlnir winter. For loma lectlons of the South it 
is used (or hedfrei. The fruit begins to ripen about 
September and can be kepi for aoveral weeka. 

The Pomegranals ie multiplied by hardwood cattlnm 
planted in open Eround during Febniarj, or by layera 



and aiso 07 aoftwooa cutting* aarins aammer. Aa th« 
plant forma many ahoota, tbeae are often aaed, M tbey 
oaaally are provided with rootlela. 

The Pomefcranate li mppoaed to have been inlro- 
dnced Into aouthem Europe by the CartbeglniaDi', 
whoae L«tln name of "Punlona" wan tfaua given and 
derived. We alao And arefereoee In the aacred aorlp- 
tnrea. Tbeophraatua deaerlbed it 300 yeara before the 
Cbrlatian era, and Pliny conaldered It one of the most 
ralnable fnilta, both as to Ita beauty and medicinal 
propertiea. The bark o( the root la a well-known as- 
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P. J. Bbbckuads. 






ilo, Pumeloa, Pom- 



POXELO. 

by the French as Ponipelmouie, and by the Spanish and 
Dutch aa Pompelmoet . Pomelo is a contraction of 
pomun melo, the melon apple. Fig. 18^. Thia desir- 
able trait ta botanlcally Cilrui Decamana (see p. 'Si4. 
Vol. I). Hacfadyen, in hia Flora of Jamaica, made It a 
aeparate species under ibename of Citivi Parodiii (aea 
O. F. 9:103), but this name haa not been retained. C. 
Dtcumana includes both the Pomeioa and tha Shad- 
docks. 

Citrut Dtcumana la a native of the Malayan and 
Polynesian Islands, but la now eitenalvely enltlvaled in 
India, the Weat Indies, Florida, California, and in moat 
tropical and semi-tropical couutriea. It ia a handsome 
tree, about 25 to 30 ft. high, with snbeieot brancbea. 
LvB. large, oval or ovate-oblong, crenniated, and usually 
emarglnace, with scattered pobeacence along the mar- 
gins; petiole allgbtly broadly winged: flit, large, white; 
•tamena 16-24: tr. nanaily pale lemon-color, either 
globose or pyriform, the beat varietlea being about 
twice the aiae of a good orange; pulp pale yellow or 
greenish white. The pear-abaped form is not now cul- 
tivated, and the very large, thick-skinned rarietles with 
eoarsefleab are undesirable. Ods of the beat varietlea of 
Pomelo or Qrape-fmlt known is grown In the hills of 
Jamaica, and ol: late years has been very extensively 
planted throughout the ialand. It Is a fruit about 16 
inches In circumfereDce, pale lemon-color, with smooth 
skin and oil glands very noticeable but below the surface . 
The pulp la pale yellow or greeniah white, subacid In 
flavor, or fairly aweet when the (mit la quite ripe. The 
frultaare borns usually in clostersof from 3 to 16, hence 
the name Grape-truit (In cluatera or bnncbea like 
grapes), by which it la known In Jamaica. Thla fnilt 
eommanda a ready sale at highly remuneratlTe pricea in 
the New Tork and other markets. Many varietlea of 



<t-blaek. smooth writinH 



origin 

and Europe, 
varieties hav 
from Cabal, 



ime botanical aolbora Is said to bs also found In 
Africa and China. Although of such ancient 
id cultivation, there are but few varietlea of 
Isaamlnated in this country 
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Pomelo are now ealtlvated, the majority of these having 
originated in CalKomla or Florida. 

The Pomelo Is much esteemed as a dessert fruit, and 
has the reputation of being an eieellent digestive. It 
coDtaina augar and oitrio acid, with much essential oil 
In the peel. In Jamalea this fmlt tree ia propagated 
from seeds, or by budding on the rough lemon stock. 
It grows In company with the orange, and requires the 

aa the orange, nor la It ao much aileeted by scale and 
other troublesome Insects. 



1398 



POMELO 



Shaddoek.—Altboagb boUDlcally tha Pomelci and 
8h*ddaek we of ODa Bpeciei, ■» hDoira bortlBDltiirftlly In 
JkiDBio the; Bra very different. Tbe Sbkddock li • 
■mallar tna tb*D Iba Pamelo. with luger IsKTes, bat 
the grenleBi difference Is in the Irnlt. Whllit one Is 
an esteemed and TnluaUle deiseit fruit, tha otber is 
hardly ever used, and l« not exported. There are 
two varieties of Shaddock, — one wltti a frloboiie fruit 
aod flesh of a pale colur, tbe other pear ah aped, vlth 
erlmeon Besh. In both, the Irulii are very larfce, often 
weighing IS or 16 pouods; the rind is exceedingly 
thick, the vesicles are large and dlatlnet, but tha flesh 
la dry and coarse, except Id occaeloDHi varieties. The 
Shaddock Is said to bare been broDght to the West 
ludlei by Captain Shaddock. 

Jlog Skaddack.—Tbie Tarlety Is very like the pear- 
shaped Bhaddock In appearance, and it Is probably a 
hybrid between the Shaddock and tbe citron, or the 
rough lemon. It la ot no value whatever aa a fruit, 
being Intensely bitter, bet It Is Died tor the purpose of 
olaaning floors to kill fleas, which are troublesome In 
■ome bonaea at oertaln aeaiions of the year. The HofC 
Shaddock Is said to make an eieellant stock on which to 
bad Pomelo. w. Habrib, 

Tbk PontO IK FiABiDA.-lD HO place In the world 
has the eulture of the Pomelo reached such perfection 
ai In Florida. Indeed, the Improcement of the fruit and 
eitenilonof iu oulHvailon in that state has led to Its 
eatabllshment aa an imporlaot commercial fruit. Its 
cattlvation aa a market fruit baa been extended from 
Florida to Calltomla and Jamaica, and it Is only In these 
localities a> yet, so far aa the writer la Informed, where 
any of Its varieties are grown on a commercial scale. In 
most foreign countrlea the pear-Bhaped Pomeloa, or 
Shaddocks aa ttauy are more properly called, are eou- 
aldered laperlor to tha round varieties, but In this coun- 
try tbe industry baa been built up with the round types, 
varietlea of which have bean developed that are much 
aweeter and ot better qnality and flavor than any of the 
pear-shapod tormi or Shaddocks. The good varieties 
grown for tbe market in Florida are almost entirely of 
native origin, though one fairly good sort— the Pernam- 
buoo— was Introduced from South America. 

In Florida the Pomelo Is, In general, cultivated and 
manured the same as the orange. The trees grow rather 
larger than the orange, however, and should be given 
coaslderable space. They are ordinarily plaated about 
30 feet apart. Pamelo seedlings from fruits ot good 
quality usually produce good marketable fruits, but the 
dlfftrentlatlon of varieties has progressed far enough 
ao that advanced horticulturist a recommend budding or 
grafting In order to secure fruit of the best quality. 
(For a short description of tbe varieties commonly 
grown see Citmi Dteumana.) The Pomelo Is usually 
budded either on Ita own atock or on (hat of the sweet 
orange or BOur orange. Many growers think 
that It gives bcHt reMilta when budded on 
ita own stock, and thla is vary extensively 
practiced la Florida. The Pomelo is more 
CBBlly injured by cold than the orange, 
and In tbe freeie of 1894-5 Id Florida all 
treea In tbe northern and central part ot 
the Btate were killed to the ground. Since 
this time large plantings have been made In 

larger crop will be produced than ever be- 
fore. Conalderebie quantities of the fruit 
are also being produced in California. 

U. J. WxBBBEt. 

FOHIIE BLANCHE. PtoraUa ocuUnia. 

?01IOL06T (Lllerallv,aci>>i'-(oriVt<ff«). 
AH those subjects, both practical and scien- 
tific, that have to do wlih the growing of 
fruits are assembled under the term Po- 
malogy. It is synoiiymouB with Fruit-grow- 
Ing. Ther- ^-- '- "  ' 



POMOLOGY 

"growing" can no longer be held, when used tn such 
connection, to designate merely the planting and car* 
of frult-planta, for all good practice in IndisBolably 
aBSOciBtHl with Bclenttfle knowledge and theory. I'Voit- 
growing is a mora familiar and homely term than the 
Idtin-Oreek word Pomology, and for that reason it hu 

J -- - -- "o be less adaptable to th« 

formal preaeutatlon ot the 
knowledge eonnecled with 
fruits. It Is significant, 
however, that with the ex- 
ception of Prince's "Po- 
mological Hanual,' none oC 
tbe fruit books that havs 
done much to mold public 
opinion in America have 
been known aa Pomologiea, 
notwIChsunding tbe faet 
that tha greater number of 
them have given great tx- 
formal dcscrip- 
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md Fru 



making thi 

and clasalflcstory subjects and i 

E radical Bubjects; but such dl' 
lirary and Is opposed to usage. 



the 



entiflc 
e latter the 
aion Is BT- 
The word 




of 



-ItrlieB 



The 



term Pomology Is founded 

word that was used generlcally for "fruit." Iu later 
Idtin it came to be associated more particularly with 
the apple-like fmlta. The word is preserved to us In the 
French pomme, meaning "apple," and In other laugua gas 
of Latin derivation. In English we know it aapoMc, a 
botanical term used to designate fruits that have the 
peculiar morphological structure of the apple and pear. 
Thla use of the term Is explained under the article Pa- 
nij. A poms is shown In Pig. 1S89. Ths "core," Inside 
the light dotted line, is the cIpeDed carpela; the flesh, 
outside this line. Is the thickened torus or receptacle, on 
the top of which the calyx or "eye " is boms. However, 
the root ot the word Pomology Is derived from the Latin 
eoniFim rather than from the botanical poMs. 

The tlmltatlona of pomology, aa an art and science, 
depend on ths use of the word " fruit." This word, as 
Dsed by the hortlculturlBt, Is Imposalble of dcBnillon. 
Products that are classed with fruits In oua country 
may be classed with vegetables In another. To the 
horiiculturlst a fruit la a product that Is closely asso- 
ciated. In Its origin, with tbe flower. As need in this 
country, a fruit Is the product of a bush or tree or 
woody vine, tha most marked exception being the straw- 
berry. Host fruits may be grouped nuder three gen- 
eral heads. -orchard or tree frulta, vine (nlla (ot 
which the grape li the type), and small fruits. Ot the 
orchard fruits, the leading groups are the pome fruits 
(apples, peara, etc.), drupe fruits (pesehes, plums, 
cherries, etc.), and the citrons fruits (oranges, lemons, 
etc.). The species of fruits that an fairly well known 
in North America are not lees than 150, bnt the Impor- 
tant commercial species are not more than 40. 



I. Apple orchard at bearlag ai 
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Fmlt-crawlDK |g tbs most Important and ehane- of the CnltlTntioD of Fruit TrFca" In 1817, and fallowed 
terlaUc borUcultural Intereit of North America. In by Tbacber's "Amerioan Orcbardlst" In 1H22. Tbeae 
(act, Korth Amerlcui pomolop; may justly ba said to pioneer writings gave inncb of tbeir apace to orobanl 
be the belt and mont progreBBive In tbe world It eie«1- management, with little mere eompllatloi) of deacrlp- 
Uoee Is measured by oomtnerclal stuidards, quuitlty of tlons of varieties. Subsequent Tolumea, (or nearly 
product, and the quiekneas 
and precision witb which 
iclentlfle theory and discov- 
ery are applied to It, Host 
remarliable examples of tbs 
quick asaimilatlon and ap- 
pUcallon of theoretioal 
teachings ars afforded by 
tbe resdinesa with which 
fniit-growerswitDlnthelaat 
decade have adopted the 
Ideaa associated with tillage, 
spraying, poilination, tertl- 
liilng and pruning. Tet, ' 
__ "---J been the ad- 



rogreaa 



only 



Un. Double plaaUna, ahowlBB b 



begun: one adranee leads 
to another. Pietures of typi- 
cal American (mit-planta- 
liona may be found nnder ' 
Orapt, Borticullure, Olive, 
Oransi, JVew fork, Piaeh, 
Plum, etc., and others are 
■bown in FlKs. 1890-1895. 

The Amerioan Ideals in 
Pomology are quite unlike 
the European. Tbe Ameri- 
can alma at unKarmily over 
large areas. The European 

glvea more attention to apeclal praotiees, particularly in 
tralDlQg of fruit-trees. Tbls la well llluatrated In Amer- 
ioau nurseries as contrasted with European nurseries 
(see JVurjery). The American merely pmnoa his (rule 
trees In tbe nnrsery: be does not train them. The 
American Ideal In nursery stock Is shown In Fig- 1896. 
See Prtiniiig. 

In nearly all parts o( the country tbs extension of 
fruit-growing is tbe moat radical change o( base now 
taking place In farming operations. This growth of 
the (ruii bnalnesa la poaallile, because the consumption 
of fruit Is Increasing amongst all people, the facIKllea 
(or transportation have been ImprOTed, sclentlfle dis- 
covery baa Insured the producClDD of good crops, and 
because many other kinds of (arming have been rela- 
tively nnprofltabla. UnFartunalely. there are no com- 
plete atatlatica yet published of the pomologlcal re- 
■onrces of the Dnited States or Canada. 

Whllat the phenomenal development of American 
pomology haa been due In great measure to climatic and 



fsafol when bifh enltnre 



IWI. YouDB plum ncbard. sbowlnc clean Ullaia and biib- 
hudlni. 

course, keepinc the heads open rather Iban thick and 
rlose, Neither method ^s best under all elrcamatancea. 
BeefVwHRff. 

economie conditions, <t also bat been hastened by book 
wrillng*. No less than fifty anlbors have contributed 
boohs of greater or less else, eilber on tbe general sub- 
ject or on special (mita, beginning with Coie's"Vlew 



fifty yean, vere In large part compilations and colla 
tions o( accounts of varieties. To this latter elaas 
belongtheworkaof Prince, Kenrlcic, Downing, Thomas, 
Warder. It is only in the present time that we have 
come to treat the subject (nndamentally, by ^ving the 
weight of diacnssion to principles of orchard manage- 
ment. For fnrtber dlsciuslon of books, see the artlele 
fforlievlttin. 

Tbe evolution of our pomology Is well Illustrated In 
the radical change of Ideala within tbe last quarter 
century. These new points of view may be arranged 
conveniently under seven general beads: 

1. The most Important point of view connected with 
our commercial pomology is tbe fact that there Is a 
horticultural Industry as distinguished from a general 
agricultural Industry. At the opening of tbe nine- 
teenth century oar agricnltare was more or less homo 
geneons, largely because the extent of it was limited 
and because there was little demand for other than 
the few staple commodities. Tbe horticulture of that 
time was confined chiefly to a Bmall area about the 
hcnnestead. A few vegetables, flowers and fruits In a 
small plantation, with here and there a slngls green- 

>. represented the horticultural eflfort of tbe time. 

present day we conceive of wbole states and 
re geographical areas as horl 

ow buy farms with the explicit purpose 



bouse 
At t" 



regions. 



voting them f 
cultural producli 
waa largely an ai 
of the leading commercial oceupallouB of the country, 
and the most Important single factor in It, in America, 
Is pomology. With this rise of the bortleultural Indus- 
host of subjects wbkb were undreamed of even as late 
as a half ceutory ago. The cotemporary progress In 
pomology la Isrgely a breaking away from the old 
ideals. Those persons nho are atlll laggnrda are the 
onei who are balding to the point of view of a genera- 
tion ago. Pracdcea that were good eoDUgh for amateur 
purposes, or for the IncMental and acciileutal fruit- 



growing of 01 






bolly In 



o the 



At the opening o( the century 
there was practically no commercial orcharding. Tbe 
apple was grown somewhat extensively la many parts of 
the connlry, particularly In New England, hut It wai 
used chiefly for the making of cider. Small-fruit grow- 
ing, as a business, bad not developed. In fact, com- 
meroial strawberry -growing may be said to have begnn 



with the Introduction of the HoTer In 183S. althoDgh ;«■ 
(here were nmrket plantations of Bmall extent ahout too 
Kimc of the Uricer tonus. The commerelml eaitnre of tiri 
blackbeiriea and ra«p- 
berrlBa, aitfaoDgh it be- 
lt>D ■boat the middle of 
the oeDtarjr, did not ac- 
quire dlBtfnet liuport- 
uioe DO til after the 
reaction from the Clrll 
War. The very raetlhat 
there la a hortfeulcural 
iadnstry ia a moat ini' 

our aeriealtural etatuK. 
2. With the riae of 
commercial pomology 
there have developed all 
thoie qnentlons which 

Ing. The Dew market 



Terr fact that the growtr muat give atteDtioa to bia 
package as well as to the growing of his crop, forcea 
him to adopt a new point of view in his fruit-grow- 
ing. 

3. Modern commercial oreharding- has developed 
the tillage ideal. Under the old regime the tree was 
able to take care of Itself and to bear a produce good 
enough to meet tbe uncritical demands. Nowadays, 
however, the tree mnat receire the very beat of care, 
for we desire annual crops of great qaantity and of 
the bast quality. Therefore the plant must be anp- 

Time waa when It waa thought that the mere appli- 
cation of cbemical plant-food to the soil would be 
HofBclent to make a plant prodnctive. It is now un- 
deralDod, however, that plant-food is only one of the 
nqnisltes of good growth. The aoil muat be deep 
and loose and fine, bo that it will hold moisture and 
promote all those cbemical and biological aetiviiiea 
vhleh make the land productive. In former time* 
the best attention in tillage was given to the anoual 
crops. The orchard was usually in neglect. Thi» 
was because the fruit plantation had small commer- 
cial Importance. Now that the fruit plantation haa 
risen to first importance, in many cases, it must be 
given as good care as any farm crop. In recent 
— *' ■■-- been great development of apeclal 



Is and implen 



:othe 



demand tor special pro. 



doot 



r spec 



tillage of orchard lands. 

'' 9 original preparation of 
the land, so that plant- 
ers DO longer »sk bow 
large the hole muM b* 
to receive a tree, bnt 
accept Warder's advle* 
that the hole ahonld ba 
as large as the orchard. 
The philosophy of or- 
chard tillage, as un- 
derstood by the beat 
teachers and for most 
parts of the country, ia 
( I) to prepare the land 
thoroughly at the out- 
set, (2) to give frequent 
light SDrfaee tillage la 
the early part of the sea- 
son or Qutli the crop Is 
nearly or quite grown, 
and then (3) to cover the 
with some crop 



(2| thegrowingdemand 1»*. Harvest time i 

tor small packages, and 

(3) the remarkable evolution of transportation facili- 
ties, and of cold storage. There has arisen an Increased 
desire for special grades and for particular kinds of 
fruit. The fculta that were current fifty years ago may 
not be good enough for the markets of to-dsy. Com- 
mercial pomolngy rests on the fact that more people are 
consuming fruits. Many of these people buy only In 
•mall lots for present consumption. They go to the 
market often. They have no far.illtles for storing the 
fruit, and they do not buy for the purpose of selling. 
Therefore the smsll package has come to be Increas- 
ingly more important. Fig. ]897, Within the last 
twenty-five years there haa been an increasing demand 
for a package that can be given away with the fruit. 
This demand for the sraall and individual package may 
be expected to Increase with all the better kinds of 
friTlts or with those that appeal to the personal cua- 
tomer. This Is true In all Hues of trade. Twenty-five 
years ago boots and shoee were distributed In large 



willn 



iain< 



1 the annle orchaid. ground over winter and 

can be plowed under in 
spring. If the laud has been well prepared it is not 
necessary to plow it deep after the first two or three 
years, unless one ia turning under a heavy cover-crop. 



d box. We ai 



still t< 



sold ii 
vatlve In : 



card- 



thehandlingotapplea In barrels. In the gi . . 

and for the staple varieties of apples the barrel may be , 
the best packsgo, but for the personal customer and , 
partlcnlarly with all the finer or dessert varieties, a - 
small package must come Into use. It Is, In fact, '. 
a question whether the bushel boi would not be belter 
for even the staple apple trade. In most parts of the ( 
world, except In the central and esatern part of the  
United Slates, apples are not handled in barrets. The 



an. Luach lloie In U 



apple harvest. 
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The ■nrftee tilth miy be seenred b; breaking the top- 
Boll earl; In spring witb K cuuo*; biuTOH, guig plow 
or other larfMe-working tools. Tills m*7 not be pos- 
sible, however, on very hear; Iftnds. The eorar-erop 
kdda humus and protects the Isnd from paddling and 
baking Id the winter. If It Is a iKgomlaous crop It alno 
■dde a atore of available nltrogeo. ]t Is poislble, la 
man; cases, to nae caver-erops so freely, particutariy 
of Che iHgumlnous kind, that the land becomes too rli'Ei 
Id nitrogen and the fruit plants make too heavy growth. 
Usually the cover-crop Is plowed under in iprlng at the 
very earliest opportunity In order to save the soil roolsl- 
nre. It Is by no meoua the universal practice to use 
cover-crops on fmit Unds. but the Idea has come U> 
suy, and the grower may adopt it or not as bis Judg- 
ment dictates. In order to facilitate the economical 
«nd efficient tillage of trult lands. It Is coming to be the 
practice to devote the land wholly to the fruits. With 









rulla, it 



lent lor 



ing. It In 



thereforo, puts a premium on iiegl»ct. The old practice 

and to become so full of brush that the fruit could not 
be well harvested, and then the top was pmned vio- 
lently. Tfae rexult was that the tree was set Into redun- 
dant growth and was flUed with water-sprouts. This 



ded also 



t the 



< Int 



with ai i 

understood that I 
that which prunes a llllle every yesr and keeps the tr 
In a uniformly health jr and productive condition. Tbe 
pruning of trees baa now come to be a distinct Ideal, and 
this Ideal must gnia In dsflnlteness and precision so 
long as fruit trees ar* grown. See the article PruniHg. 
6. Now that there Is demand (or the very best prod- 
nets, it Is Incressinicly more important that fnilta be 
thinned. Tbe thinning allows tbe remaining fruits to 
grow larger and better, it saves the vitality of the tree, 
and it gives the ore hard ist an opportunity to remove the 
diseased apeclmena and thereby to contHbnte s'ltnethlng 
toward checking the spread of insects and fungf. Tbin- 
ning Is eiceedingly Important In all fruits that are 
essentially luiurien, as peaches, apHcols and pears. It 
Is coralnB aUo to tie more and more Important for apples 
and tor others of the cheaper fruits. In the thinning of 
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(nilta, there are always two rules to be kept In ulnd: 
(1) Remove tbe Injured, imperfect or diseased speci- 
mens; (S| remove sufficient fruit so that the remaining 
specimens stand at a given distance from each other. 
How far apart the fmlc shall be, will depend on many 



le tbe land for tbe first ti 
years for annual crops, hut these crops should gradu- 
ally diminish and every eantlon should be taken that 
they do not Interfere with the care of the trees. Apple 
orchards, when tbe spaces are 10 feet apart, may be 
cropped tor six or eight years without Injury, providing 
good tillage and other eiOcient treatment are given. 
OoB resiwrn for allowing orchards to stand in sod In the 
old times was that It was difficult to plow beneath 
full-grown trees. Those persons who desired to plow 
•nd till their orchards, therefore, advooated very high 
pruning. Tbs difficulty with these old orchards was 
the fact that tbe land was allowed to run inUi dense 
tod. Heavy plowing In an old orchard Indicates tbat 
the plantation has been neglected in previous years. 
Orchards that have been well tilled fnim the flrat do 
not require much laborious tlllacie, and the roots are 
low enough to escape tillage tools. In recent times, 
there has been an evolution of tillage tools which will do 
the work without nceesslty of pruning the tops very 
higb. Within the last ten years, at least In the eastern 
states, the practice of tilling orchards baa Increased 
rapidly. At first It was advised by a tew growers and 
teaeben, but the movement Is now so well estsbllabed 
that It will take care of Itself, and In the oommercial 
orchards of New York state, at least, tbe man who does 
not till his orchard is the one who needs to apologlEe. 
On the Pacific coast, the Importance of tillage Is uni- 
Tersally reeognlied, because of tbe dry summer cli- 
mate. Tbe necessity of tilling orchards has forced a 
Dew Ideal on the pomotoglst; and when he goes to the 
expense of tilling he feels the necessity of giving 
sufficient care In other directions to Insure profitable 
returns from his plantation. 

i. More and more, as competition increases, ', 



than Into fruit-bearing. By the time the tree had again 

setlied dnwn to fruit-bearing the orchardist went at It 

~ w and a good part of the top was taken 

"e Ideal pruning Is 



1, high -topped trees. 



.-large. etialaM. 



>t wallow 



conditions. With peaches It Is a good r 

them to hang closerthanfouror five Inches (so 

T or B In.), and In years of heavy erops they may b« 

thinned more than this. This amount of thinning often 

removes two -thirds of the fruits. It nearly always 

gives a larger bulk of fruit, which brings a higher price. 
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ThinniDg Is nsuillj performed vary efcrlj- In the >e>ton, 
before the Tltallly of [he tree hfts l>«eQ taxed. 

B. Bpraylng of fruit plkDCatlooB hu Dowcome to be a 
definite ideal. Wlthlo tbe last ten years it haa come to 
be an e stab lie bed orchard practice; no good orohardist 
is now without hlB spraying (pparatus any more tban 
be la without his tlliage tools. When spraying was first 
advised, the practice seemed to be >a reTolutloniry that 
great emphasis had to be laid oo Its Importance In order 
to induce people to undertake ll ; therefore It may have 
been empbaslied more than Its importance jostifled. 
This, however, Is aeeessary with all new eoterprlses. 
How and when to spray and what materials to uss are 
matter! that will always be discussed, because the prac- 
tices must vary with the season, the kind of fruit, the 
geographical region, the insects and fnogi to be com- 
bated. Spraying may not be necessary every year, and 
oertalDly not equally necessary In all geographical 
regions; but the fact that spraying Is neeeasary as a 
general orchard practice Is now completely established. 
Fig. 1S9S. See Spraying. 

T. Perhaps the moxt gratifying modsrn development 
In our pomology is tbe demand for Instruction in funda- 
mental priodples. Years ago, tbe pomologlst was satis- 
fled If he bad definite directions as to bow to perform 
certain labor. He was told what to do. At the present 
time, the pomologlst waots to be told what to think. 
There seems to be a Iflndency In hortlaaltur^ meetings 
to drop the discussion of the mere details o( praetloe 
and to give increasingly more attention to the funda- 
mental reasons and the results that are to be expected 
from any line of practice. Knowing why a thing should 
b« done and what tbe results are likely to be, the 
pomologlst eau work out the details for himself, for 
every fruit plantation and every farm la a law aula 
itself. 

S7nTaiu.Tia Pouologt. — ThnclasBltylngaod describ- 
ing of tbe kinds of fruits Is a particular kind of pomolo- 
gleai know led KB that Is left to specialists, who are for tbe 
most part writers. With tbe augmentation In numbera of 
varieties. It becomes Increasingly more important that 
the most careful attention be given to describing them 
and to assembling tbem Into their natural groups in or- 
der that similar kinds may be compared and that It may 
be possible to determine the name by aoalyilog the spe- 
clmeo. Necessarily, all classlfiuatory schemes tor varie- 
ties are very imperfect since tbe varieties often differ 
by very slight characters, and these characters may 
vary In different regions and under varying conditions. 
Theoretically the most perfect classification la one 
that considers characters of flowers as well as of 
fruits, but sncb schemes are nsually Impracticable be- 



. Fiah pale or Ue/U-eoUirtd. 

itlan I, Leaves serrated, without ilonds. 

:tlon II. Leaves crenate, with glotwse Klands. 



d, with (lobose gland*. 



Clou II. fleih iarp vilov. 
Section 1. Leaves creuaU 
S»tlan If. LHvea with n 
Iviilonll. i;LiMaaTOH)[8orpA' 

Clual. Ftt>hpaltt3Tliaht.Bo 
Section 1. Leaves sum 
8«tion II. Leaves crenai 



nl. , 

Section n. Leaves with nnltorm (Uads. 
Class UI. fUlh iturvUth cHiiuim, 
Section I, Qionds renlfarm. 
Following is John A. Warder's scheme for classlfylnK 
apples, adopted "after a long and careful consideration 
and study ot this subject." See Fig. 18»9. 
Clau I. Oblatt or /lot, linvlns the axis shorter than the Iraaa- 



le dlaoK 



Hectiool. Pale or blashed. m 
[»lDmd and not striped. 
lisectloDl. Striped or splashei 

onicat. taperius decidedly tow 
s pcott HhralargHr in the mli 
ind. the axil diameter being tta' 



SabsectloDS 1, 2 and B. 
Class lU. Aound, olsiular or nei 



fmit appears lo 

Orders, S«tlons an 

Class IV. Uilonp, In' 



Robert Hogg's classification of Pears ("Fruit i 
ual," 5tb ed., London} Is as follows : 
A. The length from the base of the stalk to the base of 



Section 1. length from 
Section 2. Lenethfram 



B Stalk to the base of 



SectlOD 3. Length from the base of the stalk ol 

the base of the eye eQoal to the lateral diatnetat. 

B, Lensth from the base of tbe stalk to the bass 

of the eeUs leas than from the basa of the cells lo Ibc 



Section J. Length (r 



le lateral dlsme 
I lateral dIameU 



the base ot the eje. 

Section I. Length from 

Sertinn 2. Length from tiia base of tl 



the baset 



I. Lenglh from the base of the stall 
' the eye eQual to the lataial diamet* 



tbe same time. For examples of claitsiflcatory scheme! 
the reader may consult the various fruit manualfl. hul 
tbe following examples will show something o( tb( 
range and method connected wlcb tbe problem: 



A stable and attractive systematic pomology 
must give careful attention to the names of va- 
rieties. Id North America much has been done, 
particularly under the auspices ot the Ameri- 
tatlon. can Pomologlcal Society, to slmpltty and cod- 

ify tbe ideas associated with the nomencla- 
ture of fruits. Tbe latest set of rules for the naming 
ot horticultural varieties Is that proposed by tbe Cor- 
nell Horticulturists' Laiy Club, and first pahllsbed in 
American Gardening Oct. 1!>, 1898 (see also Wou^'a 
pamphlet on "Horticultural Nomenclature"): 



UML Vailanw ivnTtaK rii*. 



L A tall pUtform rig. to en 



FlOPOeiD C 



Inltxli'* Rsd, ( 



I FOB POVOIOOICAI4 NOMlHt-UTfBI. 

form ot Natiei. 
L TArletj of fmlt Bhall eoniUt tA on* iford, 
ord(. 

; umH. ilraplletlr.dlitlBctlvcDtu and am- 
psninoaTil ImiwrtBose. FItinuUin Otteii 

I, Qoldfn, Golden Drop, Qolden BuiitT Md 
I (Ivea ID diSanmt Titrt«U« of tdaini. »« 

inch nncnl tenni u leedliDK, hibrid. pip- 

l^o'l 1^ ^^ In the'^u'einlTi. fono. Me- 
■wford'g EarlT, Babvh'> No. G. mnil b* 

H«I, Cnirfaij Eu-I; and Bnfaarh. 

Ilvlni honlroltarlit ahanld be appllsd (o 
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fall and formal citation of 
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luttlon of 




PHorily. 






1. No two TarirllH In 




■hall haya 
















dattcnatc ll 




noaOBnlly 


pabllihiid 



the I 



outlier 
1, Ibe bas 



g the ti 



e dlan 



■•pen 



obU 






iirltudlDal 
(rait not tapering; 
is. In P1(C. 1900 1» 



dlaraeCer distinctly the loofcer, bat 
ubialt. dlstlncity QaMeoed on the s 
■hown Iha lyplral form of tbe p«i 

pyri/orM. la the true Japanete or oana peara. una 
fruit U oaDariy apple fona. (Fig. 1680.) In Fig. I9al«re 
■howD apecial parli of Uie fruit: baein, the depresaion 
M tbe apex. In which la the eal^x or tgn earitg. the 
depreaaioB at the base. In which la the atem or ttalk; 



Al. 4. 1 



nail orchard! and 



iHtvrt, or the groove on the aide of plnmi and othtr 
frnltai eormgattd or (urrOKid aides. 

If descriptions are to be aeourale and comparable, 
they should charaeterlie all the leading or deslftnatlve 
attrlbntea ot the fruit, and to a leas extent of tba plant 

Tarletlea have adopted " forma " or resalar oatllnen, In 
order that all chsraeterlsatlona In any one fruit aball be 
comparable, Tbe followInK forme, adopted by Profesior 
Craig, illustrate the points that a good description should 



(a) Thetarni-ir<iap-<aahenaH>d ahall beheld to deilg- 
laofuaifl, aueh a> raapbarrj. plam. apricot. 
PHbliration. 



ire are relatively few apaeial teehnleal terms need 

) deacripiiona of pomoloKlcal frulta. The greater 
if tbem perUln to the pome fralti. The diagrama 
.. IS99, 1901) Uluatrate soma of tbeae terms: 
rieal, nearly or quUe globular, the two dl 
: approximately equal 1 conical, longltadina 



The aourcea of American pomology— of the apeciea 
and raeea of truita that we cultivate— are chiefly (our: 
f 1 1 Original or early Importallona of weilem Aaian and 
European frulta; (2) oriental types, from the China- 
Japanese region; (3) the Introduction In recent vea 
trulls from the Busalan region j (4) tbe developi 



elopment 
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ot Dative ipeclei. Id the flnt group are Ineladed tbe 
prGTallluft typei ot applsi, pe*n,quinces,cherrle«,do- 
meatick plnma, oUvea, enrranta, eoine of the gooaaber- 
rlea. In the leeoDd group are citrous fruits, peaches. 

apricots, Jipaneae plumB, kaki, — ' — •-—  -■ 

tbem baring come to us bj 
way of Kurope. la tbe Lbiril 
class-the Baaalmi frulu- 

of such recent in traduction 



ut«d throngbout Ohio, WiscoDsln aod Hlnneaota. It 
vould appear that during tbe last bait oeaturj' — which 
praclieallfcOTer* thepomologlDBlbiatorxot tbe West — 
the periodlelt7 of "hard" or "teat" vintera his been 
more or leas regolar. Wben tbe normal or "mild  



nongat 



I that 



I ceased disputing 
about tbair marlts and de- 
re view of tbe subject is 
made below. The fourth 




Showinc. T«apfletiT«ly, apberical, 



raspberries, man; gooseberries, strawberries (of Chilean 
origin), manr pluma, cranberrlea, and a few apptea. 
Histories ot these fruits ma; be found in the writer's 
'Sketch of tbe ETOlution ot our Kative Pniita." 



RuesiAN Pbcits.— TheRnsalaaapplfla and their cloae 
relatliea, tbe Siberian orabs and tbelr hybrids, consti- 
tute the hardiest types of pomaceoua frnita In culilTa- 
tion. It was the demand for bardy varieties for the 
Dorthweitem states and Canada that led to their wIioIb- 
•ale introdnction into Ihla couDlrf. 



IMO. The pjiifoim at 






Eiiloricat. — There are four Tarielies ot Russian ap. 
pies that may be looked on sa American pioneers; these 
are Alexander, TeCotsky, Duchess (BoroTltsky) and 
Red Aatrachan. Theee varieties were Imported by tbe 
Idsssacbusetts Horticultural Society from the London 
(England) Horllcultural Society about I8;i5. They 
were brought to England from Russia in the early part 
of tbe last century by tlie executive ot 
the latter society. Dr. HoRg la author- 
ity for tbe statemeat that Alexander 
was cultivated tor 50 years in England 
prior to 1608. Robert Manning, super- 
~ It of tbe ti^Ht garden of the 



winter obtains, the apples ot the New England etates or 
their descendants do not, as a rule, suffer Injury except 
In tbe colder parte of Minnesota. Tbese mild winters 
bave followed escb olber with daluaive regularity for 
periods ot ten, fifteen or eighteen years. Under these 
conditions fruit-growers have been prone to eftaee from 
their memories tbe effeets ot the last "test winter' and 
bave planted freely of tbe American type. With this 
type have been nsuallj mingled Alexander. Oldenburg 
and Bed Astraehan. It baa twnn Invariably noted that 
after the visitation ot an exceptionally cold winter 
varieties ot tbe Oldenburg or Alexander types were 
nanally nnhanued, while Greening, Janet, and Baldwin 
were killed. "Test winters'-the name hae more or 
less local adaptation in the Weat-vislted the north- 
western states in 1855-6. 1ST2-3, 1885-4, and lastly In 
1898-9. Thus it is that Oldenburg (Duchess) has be- 
came a standard ot hardiness among apples in tbe 
colder parts ot tbe United States and Canada. Impor- 
tationa of ciooa were made by nurserymen and fruit- 
growere between 1867 and I8T5, but the main introduc- 
tion was made by the U. 8. Department of Agricoltnre 
in 1870 at the urgent request of the State Agricultural 
Society of Minnesota, whlcb began tbe agiCMlon as 
early as 1867. This importation consisted ot young 
trees secared through the coSperatlon of Dr. Edwnrd 
Begel, director ot the Imperial Botanic Gardens at St. 
Petersburg. The trees were planted on the gronnils 
ot the Agricultural Department at Wsablngton. The 
collection consisted ot abont 300 varieties. They were 
taken charge ot by the late William Saunders, superin- 
tendent ot gardens and grounds. All available clone 
were cut and distributed annually for five years. They 
attracted canalderable attention in the colder apple- 
growing regions. Subsequent importatlona ot dona 
and trees nere msda by the Iowa Agricultural College 
between I87S and 1880. In I8S2 Charles Qibb, of Ab- 
botsford, Canada, accompanied by Prof. J. L. Budd, of 
the Iowa Agricultural College, went to Russia and spent 
tbe summer in investigating these fruits. Large impor- 
tations of apples, plums, pears and eberrlee foltowrd. 
In these later Importatlona the east- European fruits 
were collected without diicrimlnatlon, and In most In- 
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from home-grown American specimens 

handsome appearance of tbe fruit at- 
tracted attention. Through tbe efforts 
ot Dr. Warder and other western po- 
mologists they were rapidly dlstrlb- 




POUOUKIT 

» oompuvllvelf amnll Dumber of rtrieHei could be 
(niuped aboat It. But tbis U odIt one of the sereni 
■ppkrentlr antheDtie proupi which might be erected 
upoD certain chancteristics of tree. In addition to 
Aatnchan we might cite (1) Hibernal type: trees ilgor- 
oua growers, with open ipreadlng topi, and very large, 
leathery leavei. (2) Oldenburg type: moderate growers, 
with compact, round-topped beads; Ivs. of medlom site. 
|3) LongiSeld type: elow growers; brwicbei borliontal 
or pendulous; Its. whitish and woolly ondenieatb. 
The Longfleld ftpple, now one of the most popular o( 
the Buasians, la shown in Fig. 1902. (4) Transparent 
and Tetofaky type: trees pyramidal; t»rk yellow, with 
nameroas epnrs; Its. large, light green. (5)Anistype: 
trees nprighi, spreading or vaae-abaped; Irs. medium, 
yelns reddish. It would seem reasonable to mppose 
tbM the Ants family waa derived from tbe Astracban 
type. The flesh at tbe fruit of tbe Tarioos types i* very 
Bimltar. 

These represent the prlDcipil types of RoBilan 
apples. Tbe fruit tbey bear In Ibis climate matures In 
tba summer, autumn or early winter. It doee not ap- 
pear that any of the especially bardy varieties of an-_ 
doubted north or east Russia origin are winter kinde 
when grown in the MUsisslppi valley. Such late-keep- 
ing kinds na give promise of commercial valne appear 
to bave oHglnat«d In tbe Baltic provlnoei or to hare 
t>een transported at an early date ifrom the countries to 
tbe west. Tbese types— the Synaps tor lostau 
ebaracteristi pally small leaves, slender twigs, 
lesB hardy than memt>ers of the groups olted above. 

Tbe "bloom," or glaucous covering, of tbe Russian 
apple Is characteristic. It does not persist to the same 
eiteut. however, under all Gllmatlo conditions. In east- 
em (juebeo it falls to develop to the same extent that it 
does under tbe drier atmospheric conditions of the eaet- 
ern slates. As additional proof that this prulnase bloom 
la an Immediate climatic effect, we have but to eom- 
pare tbe Colorado Spy with that grown In Mew York. 
The smooth, thin skin and abundant bloom of tbe Colo- 
rado apple is characteristic in a greater or less degree 
of all varieties produced In the dry regions adjacent 
to the Rockies, as It Is of tbe Rosslan apples In the 
more arid portions of that country. 

_ The names of Russian apples are ranch confused, 
motoglcal society in Russia 



Russian nomenelatnre and tba nnprononnoeableness of 
Ruaaian names. Tbe findings o( the committee bave on 
tbe whole met with the approval of those Interested Id , 
Russian apples. 
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^^ »«> most cl«.rl 



ise, next to the apples, oonatitute the 
□ed group of Rnasian frulti; yet many 
cherries commonly called Russian are in reality Polieh, 
Sileslanor German. The typical cherry o( northern Rus- 
sialsrepresentedbytbeVladlmlrtype. Pig. 1903. Tbis 
was first Introduced Into America as a distinct variety. 
Later importations and eiperience demonstrated that 
Vlsdimlr was a type, not a variety. Thia type appeara 
to have been grown in Russia for centuries from seed 
and sprouts. In this way a special olass hss been de- 
veloped. The Tladlmlr type Is characterized by Its 
dwarf stature— 5-B feet high — Its peculiarly rounded 
and compact top. Its dark red, meaty-fleshed fruit. 
Koslov-morello is evidently a light-colored Jnlcy variety 
of Vladimir. Tbe oharacterlatlca of the tree are the 
same as Vladimir, although when grown from seed In 
thla country tbe aeedllngs exhibit considerable varia- 



DDducive to contusion are strongly li 
evidence. These are Illiteracy on the part of the grower 
and the practice of propagaling fruit trees from the 
seed Instead of by grafting. Gthb says •nomenclature 
In RusHia In hopelessly confused. Different names are 
given to the same aiiplea in different localities, tbe 
same name to different applee growing in adjacent 



ture of tbese varletiea^ called a meeting made up o( 
InTerested reproaen tat Ives of the fmit-grower's asso- 
ciations of South Dakota, Minnesota, Iowa and Wis- 
consin. These delegates, collectively styled tbe ' Rus- 
sian Apple Nomenclaiure CnmmlHBioQ,- met at La 
Crosse. Wis., Aug. »0-31, 1898- They decided that it 
wnuld be wise to attempt a grouping to be based upon 
" family resemblance." In accordance with tbla the fol- 
lowing statement woe adopted: "Tbe varieties here 
grou|>ed an members of the same families, while in a 
few cases differing somewhat In characteristics of tree, 
are so nearly Identical In fruit that for eihlbltlon and 
commercial purposes tbey are practically tbe same and 
■bould be so considered.' It lis to lie regretted that a 

stand as this, because tbe characteristics of a variety 
cannot be changed by voting to csll It by tbe same name 
as cbe other member of tbe group which it most- 
resembles and almost, though not quite, duplicates. 
The trend of modem pomology ia to preserve small 
differences, to differentiate raihar than blend. Tbe work 
of the future will consist In large part in studying 
small differences with a view of flndlng closer adapta- 
tions. The propriety of ignoring Russian nomenclature 
and the rule of priority is qaestlonable, but In a 
measure Is detensible on the grounds of a copfnsed 



tlon. The amarellea and welchsels of Germany bave 
been grown In Russia for centuries, generally from seed, 
and bave become specialised forms. Cherries of the 
Vladimir and Koslov-morello types are the hardiest o( 
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theeheirlei. The Vlkdimlni hava Dot, u ft rale, been 

Erodoetlve In thl* eaunlrj. Tbe frult-budi appcKr to 
B leniitlTe (o cold and &a eiitl; iDjnred u lone of the 
ncoKniiod tender types ot eberrles. Altbonfcb the treei 
■re hard;, the Introduction o( this type hu not eitvnded 
the urea of commercial cherry -grOKlng In thli eoantry 
farther north than the regiona already ontllned by the 
proQIable cultivation of Earl; Rlcbmaod. 

/>fum(.— The plums Imported from Rnssla do not 
differ mattrlaily from those of the domestlca type in 
eultiralion in this coaolry. Tbe trees are probably 
somewhat hardier tb»a Lombard or Green Oage, but 

Lombard la ancertajn. In the main they have been un- 

Sroductive. Among tbe most widely tested varietlea are 
arly Red, Moldavia and Meruuka, all of the Lombard 
type. See Figs. 1S53-5. 

Peart, — These are hardy handsome trees, bnt none 
bear fruit of good quality. Where blight le prevalent 
they are extremely susceptible; while uninjured by ex- 
treme cold, blight kiile them off rapidly. Among tbe 
hardiest of the elasa are BesslmlaDka (meaning afced- 
less, which la only partly true), OakOTHky and Tank o- 
vietka. These thrive wherever tiie climate admits of 
the cnltlvatlon ot the Oldenburg apple. The frait 
ripeOB In August, and rota at the core If allowed to 
mature on tbe tree. 

Aprieott were brought to Nebraska and Kansas by 
Russian Hennonltee about twenty-five years ago. A 
few of those named and distributed are likely to be 
retained In the fruit Hats of tbe West. 

Banian nulberrieM (Fig. 1»04| have been widely 
■old as fmlt-bearlng plants by enterprising agents, but 
their use to the fruit-grower should be restricted ts 
hedging and the lormatloa of wind-breaks, For these 
purpose! they are valuable In the colder and more rlg- 

JVicAcs. — So-called hardy Rnaslan peaches are sold, 
but they really belong to ftokara or Turkestan. The 
peaches of the Baltic provinces do not differ essentially 
from the ordinary Persian strain In form or hardiness. 

The Introduction of the Russian fruits has given ua 
hardy types from which to breed varietlea tor northern 
latitudes. In Iowa, Minnesota and Wisconsin this work 
la under way. Seedllnga and hybrid! are appearing 
each year, which may be considered valnable additions 
to tbe fruit lists of these regions. 

Litiraiure. — But two books appear to have been 
writt«D on Ruaalan pomology up to IBCiS. one by Nicolal 
Krasno Qlasov, IB4e, tbe other by Dr. Kegel, director of 
the Imperial BoUnlo Gardens, St. Petersburg. In 18fi8. 
The latter U called 'Russkaya Pomologaya." It cou- 



1M4. Russian mulbeiry 



pope's head 

tloni of the Division ot Pomology, Department of Ag- 
rlcnlture, Washington, and Bulletins of tbe Horticul- 
tural Department of the Iowa Agrleultaral College. To 
Charles Oibb, Abbotsford, Can. (Quebee), we are in- 
debted for tbe faithful and aecurale translation of tbe 
Damea given In the collection Imported by tbe Depart- 
ment of Agriculture in 1870. This was adopted by the 
American Pomologloal Society In lSg£. Johh Caaia. 
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tains a deneriptlon of 225 varieties ot apples, nearly 
all ol RusMaa origiD. A wood-cut ot each appears. In 
addition to 144 colored plates. Glbb call! It "a grand, 
good fundamental work." American literature on Sus. 
sisn frulTa la mainly confined to three sources ; tbe 
reports of the Montreal Horlleullural Society, pubtlca- 



UOS. Pickerel- weed -Pontedeila csidata. 

POHTXDtKIA (Q. Pontedera was an Italian hoUnlst. 
1688-17671- Ponttdtriicea. According to Engler (DC. 
Monogr. Phaner. 4, p. Kfl) there are two species o( 
Ponlederia. P. eordata, with several varieties, occurs 
In both North and South America; P. TOtundifotia Is 
native from Nicaragua to Argentina. Perennial herbs 
of bog! and ponda, with strong horlumtal rootstocks, 
abort spikes of showy blue flowers and mostly cordate- 
oblong or ovate mostly shining leaves. The North 
American F.oonlita, Linn.. PiCEiREL-WuD( Fig. 19051. 
Is common east of the Plains region on the borders of 
ponda and along the margins of alow streams. It is a 
strong-growing perennial, standing In elnmpa and Bend- 
ing up several strong stems (from well-establlsbtd 
filantsj 2-4 ft. tall, each stem bearing t cordate-ovaie 
eaf-hlade and usually several leat-shealba : Us. light 
'' , somewhat 2-lipped. with S linear-oblong and 
adiog lobes, the middle upper lube yellow-spolted 
e base inside; stamens 6, trlmorphous; ovary with 
iules, 2 of which develop no seeds; fr. a 1-eeeded 
lie. Pontederlaa are well vorth cultivation In boK 
ens and shallow ponds, and P. eordala Is olTereil 
by dealers in native planta. It thrives best in 
water 10-12 In. deep. It transplants with ease. 
Propagated mostly by division. It grows as tar 
north as Nova Scotia and Minnesota, and there- 
fore Is perfectly bardv In all parts of the conn- 
try. B.M. 11.16. H.W.F.45. Mn.7:l. V. 2:196; 
' 3:336. For P. craiiipn, Me Eichhiimia iptcioia. 

L. H. B. 
'HTHISTA sUndnlAta is a West Indian terrestrial 
id with small greenish flowers. Itwas advertised in 
by F,. Glllett. ot Soulhwick, Mass., but It Is prob- 
not hsrdy North, and does not appear to be In the 
B now. It Is figured In B.M. 842 as StoUia gland- 
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TOrtSAC It Acacia F 
FOFLAE. SMPopuli 
FOPLAS, YELLOW. 
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POni. Papairr. CkUIonila F. 1« SickickoUia. 
CalMidlne P. StylopSorum. Com F. Papattr Bhvai. 
Hamad F. 1« aiaucium. Oplnm F. la Papiiier lomni- 
terHm. FrlBkly F. Sea Argrniont. BUlltJ F. Ib the 
finest Btrafn of Paimi-ir J/haai. Tnlip F. Hunat- 
maiiHia. W«Uh P. See UtcanopaiM Cambrieii. 

POFPT HALLOW i* Cnlllrhoe. 



auch places because tbey grow rapid Ly anil thrive Id un- 
favorable eoadlllODB) but it is batter to use tL?iii tor 
temporary effect a, allowing belter trees, that are planted 
with tbem, graduall]- to take tbetr places. The [i^kM- 
male use of Poplars la oruamental grounds Is (he pro- 
duetiOD of tntnor or aecondarj elTecta. As a rule, (be; 
are leas adapted to Isolali^d planting as specimen trees 
Iban to use in cotnpositlon, — as parts of gcnernl group* 

monotony of heavier foliage. The I'oplars are gay 
trees, aa a rule, especially tbase, like the A^peDs, wbli-h 
iiave a trembling foliage. Tlicir leaves are bright and 
Ibe tops tbln. A fev of tbem in judicious positlunn 
jtiYB a. place a. Hprighily air. This is particularly true 
of the common Axpen. or Popnliii Irrmuloi-ltn, of our 
woods I Figs. 190G, l'J16>. Its light dancing foliage euil 
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□dent Latin name). Poplar. Aspen 
■oft-wooded trees of mostly amall o 
medium ilie In the norlberti bemUphcre, and which 
with Sal li. comprise the family HiillrAenr. Tbe Poplar. 
are dl(£rious, wllh both staniinals and piotlllate flower 
naked and in sleuder mostly drooping calkins in n-hlcl 
the scales are rul or cleft at the apex : stamens few o 
many, usually numerous, on dlstioc' °" .-• -..•<-. 
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The Col lot! wood is perhaps the best of all onr Poplars 
' as  single specimen. It makes a noble tree, spreading 
Ita gray branches far and wide. But like tbe Aspen, it 
la cheerful and rentlve. One Is not moved to He under 
It, as be Is under a maple or an oak. Its leaves rustle 
with the lightest movement of air. The ripple of lis 
foliage recalls (no pUy of wavelets on a pebblv shore. 
The day Is never so dark but the Cottonwood reflects a 
Hood of light. 

Some ot the forms of the blacii Poplar of Europe 
Are especially satisfactory for the production of lively 
eftects In planting. Ot ibene, none iJ< hetter than the 
form known to nurserymen as Pnptilnt rUgnnn. II has 
a most pleasing light and tremulous foliage, the effect 
of which Is heightaiied by a twiggy charaeler of growth 
and a reddish cast to the leaf-siiilkB and young shoots. 
II adapted (o planling in 



r foil 



ige ii 






Some of the silver- or whitoleaved Poplars producs 
the most striking contrasts of tullige. oapevlallv if set 
near darker trees. Hoiks' Poplar iPopHliis Bolleana 
ot the nurseries) ii one of the best of these trees. Its 
habit Is something like that of the Lomhardy. The 
upper surface of ibe deeply lobed leaves is dark dull 
green, while the under surface Is almost snowy while. 
Such emphatic trees an tills should geuerally be par- 



Tbe Poplar 

The Poplars are amongst the eaeieat of all trees to 
grow. Tbey grow readily from hardwood euttluga, aa 
willows and currants do. The weeping Tarietiei are 
grafted heod-hlgb on erect kinds, P. grandidtnlala 
being much used as a stock. Poplars thrive In almost 
any bdII. althouih the Cottonwood la most at home in 

sneller- belts thpy are very useful because ot their rapid 
growth and great hardiness. In tbe prairie states some 
ot the Ru<H Ian Poplars I particularly the form known 

stand tbe trying winters. The Poplars are also useful 
for lempormry shelter for other trees and bushes. In 
this renpect the common Aspen ( P. tremnloidrK) U one 
ot the most valuable ot all trees In the reforeitalion of 
American lands. It spring' up quickly In clearings, 
and during Its comparatively abort life holds the soil 
and protects other vegetation and finally contributes its 
own substaDce to the maintenance ot Ibe stronger 

effect upon the conflguratlon of onr forent areas and 
upon the tcrtlllly of Ibe land from remote time. The 
same qualities make it valuable, In many Instances, in 

The fault Id the planting ot Poplars Is the tendency 
to plant too many and to allow tbem to give character 
to the place. About anmroer resorts, tor examnle. 
Poplars and willows 
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tially obscured, by planting them amongst other trees ao 
that they appear to mil with tbe other foliage, or else 
they should be seen at some dixlance. Other varieties 
ot the common white Poplar or Abele are occasionally 
useful, althongh most of them sprout badly and may 
become a nuisance. The Lombarily I'oplsr is probably 



the most BtiikiDg uid diatlDot tree that la lulted to 
pluitlDg in the North. As slDgle ipeclmeiii leattered 
hire utA tb«re In mix«d plsntlagi, »r when seen over 




or behind buildings, It may be mogt picturesque and 
ABtiafaclary ; but the ten<lencf Is to plant it too freely. 
Fig. 1907. The very fiict thet It Is emphMic U the 
reuon why It should be planted sparingly when artistic 
effeelB &re desired. The cstklns, particularly the 
stuDlnate ones, are usually attracllre, as they appear 
Id early spring; but they are ot short durstlon. In the 
tollowInK account, the species are dlstlnirulahed by 
cbsractersoC foliage and habit, as tbexe sratbe features 
eblefly known to horticulturists. The following sketch 
includes all the Poplars known to be offered by Amerl- 
can nurserymen. Some of the Japauene and Siberian 
forms, however, are in need of careful study. One ot 
the forma known as "Japanese Poplar " may be referable 
to P. iHOVtvltni, FIscb., a species which Is united wllb 
P, baiiamifira by some authors. P. iiiaveolrnt la 
native to Amnrland and Japan. For literature, see 
Wesmael, DC. Froclr. 16, pt. 2. pp. 323-331; Sargent, 
Stiva of North America, vol. 9 (quoted below as S.S.I ; 
Bailey, Bull. 08, Cornell F.ip. Sta., from which the (ol- 
lowlns account o( the eoltivaled species Is adapted. 

ai-uminata, 2. deltoidee. b. nivea, IS. 



B. Petiolet lenU or thaitjiellid (nor nattmed). 
C. BrancliMt tkarpig angltd. 

1. *lnllnUi*, Lodd.fP. LindtegAna. Booth. P.saliei- 
filia. critpn, I>iidlei/i, pi/ramiddlii tuariotmt, BorU 
P. baUamlltra, -var. vimindlit, Loud.). tig. 1908. 
Small or mediom-slEed tree, of ilender growth and wilb 
a aomewbat weeping habit when old : Ivs. broad- Ian eeo. 
late, wlllow-llke. finely serrate, often crinkled on the 
margin. Asla.-Thls is very like the native Populut 
aiti/utlitBlia, whloh It repreaents in Earopa, but Is 
readily dlatinftuisbed by Its angled or furrowed stems, 
and less tapering and crisped leaves which are consplc- 
nously flnely retienlated and whitened beneath. The 
color of Ita foIlBKe Is grayish green, and in this respect 
it affords a contrast to the native apeclea. P. anguili- 
/olia seems to "be rather the better tree of tbe two. al- 
tbongh Iboviminalit has a more striking appearance. 
cc, Bmneilil> lertle (or tometimei grooved on »irong 
eroa-lhtj. 
D. Zitai'M long and narrow. 

3, UKiUtiiaiia, James. Fig. 1908. Small pyramidal 
or conical tree (reaching GO ft. In the wlld|, with slen- 
der twigs and small bods, and soft clear green foliage : 
IvH. small for the genus, lanceolate or ovate-Ian ceo I ale. 
short-stalked, green on both surfaces, finely and evenly 

what 2-lobed. Interior region from Aaslnlbola to Ne* 
braeka and Arizona, and westward. S.S. 9:492. — Com- 
mon street tree In parta ot ths West, and sometimes 
planted In the East for omament.-A related species ot 
similar ranges Is P. aruminn'o, Rydberg, differing in 
having louK-petloled, rhomboid -lanceolate, acuminate 
Ive., which are serrate only at the middle. It will prob- 
ably appear lo cultivation. 

DD. Lr>. motlly brood-laneeotale lo ovaU or rounded. 
3. bali4miler*, Llnn. Balsam Poflab. Tacuahac. 
Fig. 1909. Tall upright tree, with a narrow iCraleht 
top: Ivs, thick and firm, erect, wblten»dl>enea(b, usually 
smaller than in most other Poplars of this group, in 
ahape oVBt«-laneeolate or oval, tapering towards the top 
and sometimes at the base, finely and obtusely toothed, 
dark green above, but whitish or rusi; beneath : catkins 



Bfr»(m*w. e. grnndMenlsta. 10. pvramidaHi 1_, T 

Holleana. 1?.' Hvdiimiai. 7. ' rodindi/cKo! 11. 

Cniuufen™, S. Inl^rmedtft, 3. mlitifolia. 1. 

randlcans, 3. luilica. 7, Sibirica. S. 



drooping, slender but rather densely fld., appearing In 
very early spring. Newfoundland lo British Columbia, 
and aoDthnard into tbe northern tier of states; Asia. 
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S.S. 9:490,— TbeoMlTe form la ocean [odbII; leen sbout 
fiirm buildlDga and roadsides, vbere it niBkeB a durabie 
and lateresting (r«e; bat it 1> ralber too stiff for ths 

¥1ea>BiiteBt effeeta and too narrov tor tbe beat shade, 
be dnll nblteDSM ot tbe noder aide of tbe leares af- 




fords a plaaaant variety and contrast In Us toUage. and 
the fragrance of tbe rsslnoua bnda in spring Is agreeable 
to most persons. It is a desirable tree for oooaalonal 
planting, bat, like the Lombardy, it generally appears 
to best advantage when placed amongst other trees. It Is 
a hardier tree than the Lambirdy. and does not run 
quickly to sucb eitravagant heights. In cultlratlan 
rrom Russian sources, it la known as Kos. 16 and 26 
Voranesh and 33 Riga. The Balsam Poplar Is probably 
the most variable of Poplars. In cultivation !□ this 
country It Is representeil by at least three well-marked 
botaalcal varieties, differing from tbe species and from 
each other in the habit of growtb, shape and color of 
leaves and character of twigs. 

Var. IntonnMia, Loudon {P. laurirdlia ot American 
borticulturials, not of botanists. P. Sibirica pyramt- 
<li\lli. Hurt.). A comparatively eiow-growlng tree ot 
•-lose, apright habit: Irs. very thick and hard, finely ser- 
rate, oval lu outline, and promluentlj whitened beneath, 
 rommon I y rather small (or this group; twigs hard and 
Fvilndneai. N. Asla.-lt is considered to be a valuable 
ti-ea for hot and ^ry Interior olimates : and It also has 
distinct merit (or oraameDtal planting. It evantually 
heeomea a large tree. The Popului lauritolia and P. 
.Sibiriea puramidalit o( American nurserymsD are, 
appareDlly, only minor variations of this type. These 
trees are amongst tbe recent Introductions of Riisalan 
Poplars. 

Var. Utildlla, Loudon (P. NnUitH and P. WSbtky, 
llort.). Fig. 1810. includes forms with ovale or cor- 
date-ovate rather blunt-polnled leaves, cylindrical twigs 
(or slightly ridged an strong shoots) and tbe general 
habit ot the BalHam Poplar. Asia.-The Irs. arensoaliy 
large and thick, shining green atiove and dull white be- 
neath, lu shape and texture somewhat like tbe next 



variety. Tbe Nolestli Poplar la now sold by eaatem 
iiurHerymen as an ornamental tree. Its strong habit and 
dark (ullage adapt It admirahlv to planting near tbe Tear 
bnrders ot grounds. The Wo'bsky Poplar is one of tho 
recent Russian Introductions, with somewhat tbe bablt 



of  cherry tree, and Is mneh prized In the Northwest. 
The RaBumovskoe Poplar appears to be of tbe same type. 
Var. ctndleana, Gray (P. edndieam, Alt. P. Onlari- 
(nsi» and P. maerophylla, Hort.|. Bai.ii or Qilkad. 
Fig. 1911. Strong-growing spresdlng native tree, fre- 
qaently planted, and esteemed (or Its vigor and hardi- 
ness and the resinous frajtrance of Its large buds la 
spring-time: Ivs. broad and heart-shaped, green above 
and veiny and rusty-wbite beneath, the leaf-stalk nsa- 
allf hairy and somewbat flattened. New Brunswick to 
N. J. and W. to Minn. S.S. 9:491. Qn. 29, pp. 12S, 126. 
— It Is very different from tbe Balsam Poplar In method 
of growth, as it has none o( tbe pyramidal or spire-like 
tendency of that species, but naaally makes a broad and 
lrreg:nlarty spreading top. While tbe tree is common in 
cult., It Is rare wild. In tbe earl; days, however, It was 
found in very large trees in Michigan and other western 
states, and was nsed for sawing timber j aud small Iso- 
lated natural groves ot It are still to be seen. The 
Balm ot Gtlead makes a good street tree, and Is perhaps 
the best ot the Poplars tor shade. Well-grown trees 
have tbe darkest and richest foliage ot any common 
Poplar, and this character makes the tree valuable In 
heavy groups about tbe borders of a place. Tbe top Is 
liable to become open and broken with age, however. 




and the tree often sprouts profnsely. It la not well 
adapted to smoky and dusty locations, as It soon be- 
comes grimy. Probably a good species. 

4. Blmonii, Carr. A strong, strict tree witb Ivs. dif- 
fering (rom those of tbe Balm ot Qllead In having a 
rounded or tapering base and much finer teeth, but 
Otherwise they are much alike. The shoots are reddish 
brown and spotted, and deeply grooved. China. — Int. 
Into France about 1H61 by H. E. Simon, and somewhat 
planted in this country. Some authors consider this to 
be only a form of P. baliamifera . and It the Balm ot 
Qllead Is tfl be regarded as a form ot that species, per- 
haps this shoald be. For horticultural purposes, bow- 
ever, It seems to be distinct. It has been planted as far 
north aa Manitoba with entire success. It is a very rapid 
grower. Useful where quick-growing wind-breaks are 
desired. 



. Pttie. 



. Ltaie 



largr. for Iht 






rer than, bniad. 
5. daltoldei, Marsh. IP. monilittra, Ait. P. Cana- 
dintii, Moench). Co^tokwood. Pig. lUlZ. Becoming 
a large, much-branched plcturesqae tree, with deeply 
[urrowed gray-brown bark: Ivs. large, triangular -ovate, 
mostly truncate or nearly straight on the base, ab- 
ruptly acuminate, coarsely crenate-dentate but lh« mar- 
gin plane or flat, the petiole long, much flattened near 
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the blade and commonly with 2 or 3 glands at the top, 
the stipales small and falling early: catkins long and 
loosely flowered : fmit an ovoid acute capsule. Gen- 
erally distributed from Quebec to the Rocky Mts. and 




1913. Populus deltoides, var. Carolinensis (X K). 

south to Fla., mostly in moist lands or along the moun- 
tains. S.S. 9:494, 495. -Variable. Some of the forms 
are fairly distinct in foliage and aspect, and they ap- 
pear to be associated with particular horticultural 
names In the nurseries. Some of the most ornamen- 
tal specimens of Cottonwood are those with reddish 
Jeaf-stalks and midribs. Taking all things into con- 
sideration, the Cottonwood is probably the best of the 
Poplars for general ornamental planting. It grows 
rapidly and in almost every soil, and yet it possesses 
elements of strength and durability which most of the 
Poplars lack. Its folinge is always bright and glossy, 
and the constant movement of the broad rich green 
leaves gives it an air of cheeriness which few trees 
possess. The tree has been much used upon the 
prairies and in nearly all western towns, much too abun- 
dantly for good landscape effects. The rapid growth of 

the tree gives a feeling of 
luxuriance to plantations 
even when most other 
trees appear to be weak 
or starved. The Cotton- 
wood thrives best on 
rather low lands, and yet 
it is generally an admir- 
able tree upon high and 
dry areas. There is a 
golden -leaved form of 
the Cottonwood known 
as variety Van Oeertii 
or var. a%irea. This is 
one of the best of yellow- 
leaved trees, and gener- 
ally holds its color 
throughout the season. 
Like all trees of this un- 
usual character, it should 
be used cautiously, and 
the best effects are ob- 
tained when it is planted 
against a group of trees 
«A«^ «-. 1 1 T.> II so as to appear as if 

""•.!!f"'!?"S!;'f^'^A"'- naturally p>Sjecting 




LfOmbardy Poplar (X /^). 



from the other foliage. 



than in P. deltoides. Native.— The Carolina Poplar is 
much planted, and nurserymen consider it to be dis- 
tinct from the Cottonwood. It differs in strict, straight 
appearance, and it is a most vigorous grower. It is 
much planted in Europe, where it is known as the 
Swiss Poplar. Its botanical position needs to be inves- 
tigated. 

6. laurifdlia, Ledeb. (P. halsamiferaf var. laurifbUa, 
Wesm. P. CertifUnsiSf P. Petrdvski^ P. BereoUnxin, 
Hort.). Cebtinensis Poplar. Fig. 1912. A very rapid- 
growing and hardy tree, with a strong central leader and 
a very heavy, dense foliage. Differs from P. deltoides 
as follows: Ivs. broad-ovate in outline, with a rounded 
or tapering base and rather short point at the apex : the 
margin rather closely-toothed, wavy; leaf -stalk com- 
paratively short, only moderately flattened, glandless at 
the top; stipules present and conspicuous: bud long: 
shoots slightly hairy. Siberia.— The foliage on the old 
wood or upon slow-growing shoots is very unlike that 
upon the vigorous branches, and is almost identical 
with that of the Balsam Poplar, being broadly oval, with 
finely serrate margins, and whitish beneath. The twigs, 
also, are cylindrical. But the strong shoots are strongly 
angled or grooved and the foliage is much like that of 
the native Cottonwood but darker; and the growth is 
more close and erect. The sketch in Fig. 1912 distin- 
guishes the leaves. The Certinensis Poplar is a more 
rugged tree than the Cottonwood, with healthier foliage 
in the presence of leaf -rust, and its wood is said to be 
valuable. It is now much planted in the Northwest, 
and deserves to be widely distributed. Its effect in the 
landscape is considerably unlike that of the Cottonwood. 
Its leaves stand out more horizontally, while those of 
the Cottonwood hang looselv and often vertically and 
therefore give the tree-top a heavier look. The terminal 
spray of the two is particularly 'distinguishable in thia 
regard. The leaves of Certinensis upon the strong, erect 
shoots stand almost at right angles to the shout, and, 
at some distance, therefore, present only their ruffled 
edges to the eye, producing a unique and picturesque 
effect. 

cc. Leaves relatively smally mostly as hroad as, or 

broader f/mn, long. 

7. nigra, Linn. Black Poplab. Tree of medinm 
to large size, with leaves somewhat resembling those of 
the Cottonwood, but generally smaller and much less 




Var. Carolin6niis (P. Carolin^nsiSy Willd. P. Caro- 
lina aLndCarolinidna, Hort.). Carolina Poplar. Fig. 
1913. A very distinct tree in habit of growth, making a 
straight upright or pyramidal head: Ivs. usually less 
distinctly deltoid and more gradually taper - pointed 



1915. Populus Tremula(X H). 

deeply toothed, shorter in proportion to their width and 
often with a tapering or rounded base ; leaf - stalk 
much flattened, so that the foliage moves freely in the 
wind. Eu., Siberia. — The tree usually has a pyra- 
midal habit of growth and a dark cast to the foliage. 
It is a less lustrous tree than the Cottonwood and grows 
more slowly. Specimens were found escaped along the 
Hudson by Michaux, who thought it an American spe- 
cies and published it early in the century as Popular 
Rudsoniea. Pursh, in 1814, published it again as the 
"birch-leaved Poplar," Poptt?« a betulifoUa, from trees 
found near Lake Ontario. Although it was found half 
wild in New York about a century ago, it does not 
appear to have increased itself in America, for it is 
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rarely seen, eyen in cultivated Kfounds. It is some- 
times spontaneous in the East. The tree known in the 
West as Populus betuUfolia is only a robust form of 
the European P. nigra. Variable in eult. and grown in 
European eoUections under a variety of names. With 
the exception of var. Jtalieat these forms are little 
known in this country. 




1916. Populus tremuloides iX%). 

Var. MeffUii, Bailey (P. elegans of nurserymen), is 
Ti tree of pronounced stricter pyramidal habit, but con- 
siderably broader than the LM>mbardy Poplar: foliage 
small and light-colored and very versatile in a breeze, 
with a handsome reddish tint to the leaf-stalks and 
young shoots. It is worth growing in every well-kept 
place, especially if placed against a planting of heavier 
foliage. Populus caneacena of some American nur- 
serymen is very like this, although it has less color 
and brightness. 

Var. ItAlioa, Du Roi (var. pyramiddlia, Spach. P. 
Itdlica^ Moench. P. dilatAtOf Ait. P. faatigiAta, Oesf. 
P. pyratniddlia^ Rosier. P. pyratnidAta^ P, Panndnicaf 
P. Poldnieot Hort.). Lombardy or Italian Poplar. 
Figs. 1907, 1914. Differs from the typical Black Poplar 
(P. nigra) in its tall, narrow growth, glabrous young 
shoots, a confirmed habit of suckering from the root 
and generally a more tapering base to the leaves. It is 
one of the characteristic trees of parts of Italy, and it 
is from one of the Italian provinces, Lombardy, that 
its common name is derived. The tree is probably na- 
tive in Asia, however. With age, the Lombardy Pop- 
lar becomes one of the most striking and picturesque 
of trees, particularly when some of the sprouts are 
allowed to grow about the old stock, as in Fig. 1907. In 
the northernmost states it is not long-lived. 




1917. Populus KrandldenUta (X K). 

aa. Termimtl hnda rfhitirrhj amnll. not glutinouaf 
often putpearent. Aspens and White Poplars. 

B. Mature Ivs, usually green^ greenish or brown be- 
neath. 

8. trtmnla, Linn. European Aspen. Fig. 1915. 
Open headed, light-leaved tree, becoming 50-60 ft. tall: 
Iva. small and thin, round-oval, more or less whitened 
beneath when young, bordered with deep and rounded 



incurved teeth; the leaf -stalks long, slender and flat- 
tened, giving a restless motion to the foliage: leaf -buds 
small. Widely distributed in Europe and Asia, in this 
country known chiefly in its weeping form (var. pen- 
dula).— The weeping form of the European Aspen is 
perhaps the best weeping tree amongst the Poplars. 
The spray is light, airy and fountain-like, quite unlike 
the more common weeping forms of our native Populus 
grandidentata, which present a stiff, angular form, a 
combination that is rarely pleasing. A characteristic 
feature of this tree is the profusion of its very long 
catkins that appear in earliest spring, even before our 
native Poplars are in bloom. The staminate or male 
catkins are particularly pleasing, and planters should 
select that sex, if possible. 

9. tremuloidet, Michx. (P. Athenidnsis and Oresea, 
Hort.). American Aspen. Figs. 1906, 1916. Very like 
P. tremula, but the Ivs. are usually less circular and 
more abruptly acuminate, the margins are small-crenate 
rather than deeply toothed, and the ivs. are green on 
the under side. Generally distributed in North America 
north of Pennsylvania and Kentucky, and extending to 
Mexico in the mountains. S.S. 9:487. -One of the first 
trees to spring up in clearings. The bark of the young 
trees is whitish gray, rendering the saplings very con- 
spicuous in a coppice. In woods the tree is said some- 
times to reach a height of 100 ft, but it is usually much 
smaller than this. There appear to be no horticultural 
varieties. 

10. graadidentlito, Mlchx. (P. Orcpca pindula, P. 
n\gra p4ndula and Parasol de St. Julien of nursery- 
men). Large - TOOTHED 
Aspen. Fig. 1917. Tall, 
straight tree, becoming 
75 ft. high, known in 
cultivation in various 
weeping forms. Distin- 
guished from P. trew- 
ula by much larger and 
thicker Ivs., which are 
bluish or rusty white be- 
neath, more ovate in out- 
line, with larger and 
more spreading teeth, 
stouter leaf-stalks and 
larger leaf- buds. Nova 
Scotia to Minn, and 
Tenn. S. 8. 9:488.- In 
its normal or erect form 
it is rarely cultivated, 
but the weeping kinds, 
under a variety of names, 
are frequently seen. Most, and perhaps all, of these 
varieties originated in Europe, where the tree, like the 
Cottonwood and the common Aspen, were early intro- 
duced. The habit of the tree is too stiff and the foli- 
age rather too heavy to make the best weeping subjects, 
however. One of the best of these weeping forms is 
that known as Parasol de St. Julien. The winter twigs 
of the weeping varieties have a characteristic weak or 
tigztig growth.- P. heterophylla, Linn., a tall tree of 
the eastern U. S., may be in cult., although it does not 
appear in trade lists. It has cordate-ovate, obtuse, 
crenate Ivs., with terete petioles, the young parts and 
the lv8. white-tomentose. It is mostly an inhabitant of 
swamps: 

11. Si^boldii, Miq. (P. rotundifblia, Hort.) Fig. 1918. 
Tree, 20-30 ft., of spreading habit, with rather dark and 
heavy foliage: ivs. large, round-ovate, with a short tri- 
angular subacute apex, nearly or quite truncate at the 
base, dentate-serrate, with shallow incurved teeth, more 
or less whitened beneath. Japan. — Hardy In western 
New York. 

BB. Mature Ivs. usually white tomentoae beneath, at 
least in the cultivated forms. 

12. Alba, Linn. White Poplar. Abele. Large, mueh- 
branched tree, with whitish bark on the young branches: 
Ivs. much like those of Populus grandidentatUf but 
smaller, usually thicker and more angular, the under 
surface— especially early in the season— woolly white. 
£u. and Asia.— The typical form of Populus alba is less 




1918. Pooulua SieboldlKX K). 
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grown here than the varieties with lobed and very white- 
bottomed (and sometimes variegated) leaves. 

Var. nivoa, Wesm. (P. n(v€a, Willd. P, argintea, 
Hort.). This is the commonest form of white Poplar in 
this country. It is known by the snow-white under sur- 
faces of its foliage and the 3- or 5-lobed maple-like 
leaves. It is far too frequent about old yards, where its 
inveterate brood of suckers make It a perpetual nui- 
sance. It is sometimes called Silver Maple, from the 
resemblance of its foliage to that of the maple. As a 
street tree in cities it is particularly offensive, for the 
eottony covering of the under side of the leaves and of 
the shoots holds soot and dust, and it looks repulsively 
dirty. Useful for foliage effects in large plantings. 




1919. Populua alba« var. caneacens above, and 
var. BoUeana below (X H)- 



Var. oantecenB, Loudon. Fig. 1919. Leaves broad or 
nearly circular in general outline, prominently notched 
but not lobed, the under surfaces and the youni; shoots 
very gray-woolly. This tree is met with occasionally. 
Its horticultural value is not greatly different from that 
of var. nivea. By some thought to be a hybrid of P, 
alba and P. Tremula. 

Var. Bolle&]ia,Lauch. {P.BolUana), Bolles* Poplar. 
Pig. 1919. A very tall, narrow-topped tree, with cottony 
Ivs. rather more deeply lobed than those of the var. 
nivea. The tree was introduced into Europe in 1875 
from Turkestan, and it was named for Dr. C. Bolle, an 
arboriculturist. It bears about the same relation to 
Populus alba that the Lombardy Poplar bears to Popu- 
lus nigra. Its fastigiate habit, combined with the white 
foliage and shoots, makes it a most emphatic tree, and 
there is great danger of planting it too freely. Seems 
to be short-lived. l. h. B. 

PO.BTO BICO as a Field for Hortionltiire. Porto Rico 
(Fig. 1920) i» aland of perpetual summer, awaiting only 
the skill of the experienced gn*ower to blossom into an 
exotic fruit garden for our eastern states. It is our 
only bit of tropical soil on the Atlantic side of the con- 
tinent, and now possesses tariff protection for the fruit- 
grower and vegetable - gardener which amounts to a 
handsome profit in itself. As compared with Florida, 
the climate and the soil are in favor of Porto Rico, while 



in the matter of transportation, San Juan already has 
the advantage of most Florida points. 

Climate. —Porto Rico is more healthy than most other 
regions of the same latitude, because it has more hills 
and mountains, is more breezy, and because of its in- 
numerable streams of pure water. 

The seasons are marked by the spring rains beginning 
about May 1, and the fall rains closing about Nov. ], 
although in some parts rain falls every month in the year. 
In the absence of irrigation, planting depends on the!>e 
periods. Tobacco and vegetables succeed beat when 
planted in the fall, as the direct sun and pouring ralii.«, 
liable to come in the summer months, injure them. A 
sharp range of mountains, from 2,000 to 3,500 ft. high, 
traverses the length of the island a few miles from tlie 
south coast, and all the remainder of the area, exc<-pt 
the river bottoms, and a coast fringe of alluvial pUio, 
varying from a mere beach up to five miles in widih, 
is intricate mountain and hill, threaded by countless 
streams. 

This topography creates great local elimatie differ- 
ences, a cooler and more moist temperature in the iu- 
terior, with bright, clear weather on the sheltered 
coasts. At sea-level the mercury rarely falls to 60° in 
winter nights and in summer days rarely exceeds 9j°. 
The yearly average night temperature is about 70^ and 
that of the day about 85°. The nights are always com- 
fortable for sleeping. Lack of food and medicines and 
exposure to rains are responsible for most of the illness 
in Porto Rico. 

Pboducts.— Coffee, sugarcane, stock-raising, the cul- 
tivation of vegetables, and fruit-growing are the leading 
industries of the island, their relative importance being 
in the order named. Coffee and tobacco are not, strictly 
speaking, horticultural products, and yet, as their cul- 
tivation is more nearly that of the orchard and garden 
than that of the field, a few observations about them, of 
a general character, seem to be in place. 

Coffee,— The growing of coffee presents some attrac- 
tions to the American horticulturist commanding, say, 
$20,000, or upwards. The climate of the hilly and 
mountainous interior, where coffee luxuriates, is cooler 
and more refreshing than that upon the low cane belt 
bordering the sea. Coffee is a staple. It improves with 
age and can be transported over a mountainoas trail, 
and hence is sure of a market. The disadvantages are 
the low value of the product under present market con- 
ditions, the considerable cost for machinery if the price 
for cleaned and assorted coffee is to be obtained, and 
the fact that coffee is on the free list. A new market 
will be opened in the United States when the fine aroma 
of Porto Rican coffee becomes known. Better system 
in cultivation and a cheaper means of transportation 
will improve the status of the business, but the writer 
is convinced that this industry will not advance as will 
that of the higher-priced, protected products like sugar, 
tobacco, oranges, pineapples and vegetables. 

Tobacco.— The backwardness of the tobacco busings 
seems to be largely due to the fact that it has been 
chiefly in the hands of the peasant class, lacking the cap- 
ital and special knowledge to perfect it. The curing, a<«- 
sorting and marketing of tobacco have not been reduced 
to a fine art as they have in the Vuelta Abaja district of 
Cuba. There can be no doubt of the fact that there are 
districts in Porto Rico where climate and soil are ad- 
mirably adapted to the production of a high-grade leaf. 
This is proved by the fact that in years of shortage of 
the tobacco crop in Cuba, Porto Rico tobacco has been 
extensively exported to Havana, re-cured and re-sorted, 
and the finer quality sold as Havana leaf. Cayey is the 
center of the best tobacco section of the island. There 
are a number of tobacco farms and very many small peas- 
ant's patches in this vicinity. Caguas and Comeiio,not 
far distant, are lesser centers of the business. There is a 
bright future for the experienced, progressive tobacco- 
grower. Success may be expected with a moderate capi- 
tal, as returns are quick, the value of an acre's prod- 
uct is large, and the tariff conditions are extremely 
favorable for the Porto Rican as compared with the 
Cuban. Sumatran or Mexican grower. 

Fruit' Growing in (^en^ral. — Probably the most invit- 
ing field for the horticulturist in Porto Rico is the eultivs- 
tion of the various tropical and subtropical fruits, particu- 
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larly the orange and other citrous fruits, and the pine- 
apple. The growth of the trade in tropical fruits from 
the British West Indies, chiefly Jamaica, without any 
help from tariff legislation, would show what can be 
done in Porto Rico under present circumstances. In 
1895 these islands shipped us fruits and nuts to the 
amount of $1,816,751, and in 1899 to the amount of 



in the Yearbook of the Department oi Agriculture for 
1895, that **The best pineapple regions in the world 
have a mean temperature of from 75 to 80*'," which is 
that of Porto Rico. Fig. 1923. The varieties grown are 
the Pan de Azucar, Sugar Loaf, a very sweet yellow- 
fleshed variety, and the Cabezona, Porto Rico, the 
large and vigorous sort which originated near Lajaz. 




1930. Outline map of the island ol Porto Rico. 



$3,783,488. Costa Rica in the same interval increased 
her trade with us in these products from $362,945 to 
$972,098, and Santo Domingo from $16,684 to $152,535. 
The increase in the value of oranges shipped by the 
British West Indies, chiefly Jamaica, was from $173,396 
in 1895 to $553,751 in 1899, and this in 8pit« of the 
increase of the adverse tariff, raised to a cent a pound 
in 1897. It is a significant fact that this great business 
In tropical fruits, scarcely more than begun twenty years 
ago, is conducted by Americans and under stable Brit- 
ish rule rather than in the Spanish Antilles. 

Porto Rico produces some oranges as fine as any 
grown in Jamaica, but not in the same quantity, as the 
Spanish authorities have not been as assiduous as the 
British in fostering desirable fruits in their colonies. 
Then, too, a regular service of well-ventilated banana 
steamers was established in Jamaica when the great 
Florida freeze of 1894-5 gave her an opportunity in the 
orange business. The conditions are now all favorable 
in Porto Rico for the growth of citrons fruits in their 

Eerfection. Repeated destructive freezes in Florida 
ave ruined the hopes, once entertained, for that state 
as a sure orange-producing section. Floridians are re- 
moving to Porto Rico, and this movement will increase 
now that Porto Rico is sure of a Just, progressive gov- 
ernment and a stable market. 

Two lines of steamers furnish excellent weekly 
communications in both directions, between San Juan 
and Mew York. Better transportation facilities between 
the seaports and the interior are required before the 
fruit industry can prosper there. The highways build- 
ing and to be built and the extensive system of trolley 
railroads now projected, will supply this missing condi- 
tion as fast as the fruit can be produced. 

Oranges thrive in all sections of Porto Rico, a shelter 
from the prevailing winds and a well-drained soil being 
the favoring conditions. They are most plentiful in the 
Mayaguez district. Several Americans are engaged in 
this business near Bayamon, and also in the vicinity of 
Toa Alta, Fajardo, Humacao, Jobos Bay, Panuelas, and 
in other sections with encouraging prospects, and a 
considerable acreage will be planted in 1901. 

Pineapples, — Porto Rico is justly famed for the ex- 
cellence and size of its pineapples. Webber writes, 
in *^ Pineapple Industry in the United States,*" published 



Grown upon virgin soil on the rich but stony hillsides 
of its native habitat, the last pineapple is a revelation 
to the eye and delight to the palate. 

Some difficulty has been experienced in carrying pine- 
apples from Porto Rico to New York. This is due to 
rough handling, carting over infamous roads, poor 
packing and inadequate ventilation on ship. More 
carefully handled shipments made during the past year 
turned out well. 

Bananas and P/an/ain«.— This noble race of tropical 
fruits grows upon the island in great variety and lux- 
uriance. Among the forms seen are the Apple, the Fig, 
the Date, the large red, and our common yellow banana 
known as the A spin wall or Johnson, as well as the large 
plantains, which 'are chiefly used for cooking as vege- 
tables. There is no strong probability of a large export 
trade in bananas being developed in Porto Rico in the 
near future, as they are admitted to the United States 
free of duty. The best banana lands must be compara- 
tively close to the coast, and such lands are likely to pay 
better in sugar cane. Some of the rarer sweet varieties 
may be handled to advantaare, particularly the Fig and 
Apple varieties. In connection with coffee-growing, if 
the grower is close to a good market, the sale of ba- 
nanas might be made the source of a good revenue. 

The Cocoanut Palm.— This graceful and valuable tree 
grows abundantly along the Porto Rican seacoast. The 
ripe nuts are exported to a limited extent. Cocoanut oil, 
cocoanut butter and desiccated cocoanut are valuable 
products easily prepared. From the flber paper brushes 
and mattresses are made. The wood, after hardening, 
makes excellent canes. From the half-ripened fruit the 
"coco de agua," or water-cocoanut, a clear drink, is 
obtained, which taken direct from the shell is a health- 
ful and refreshing beverage. 

Other Pruits,— There are numerous tropical fruits of 
greater or less value, some of which will ultimately be- 
come articles of wide consumption by the fruit-lovers 
of the North. Mangoes, pomegranates, aguacate or alli- 
gator pears, are already sold in the fruit stores of our 
large cities. The luscious "anones" (ilnona squamosa 
and A. muricata), the pink-and-white-fleshed star ap- 
ple, and the large **corazones" {Anona reticulata) are 
delicious fruits, especially with a touch of lime or lemon 
juice to give them life. Somewhat similar in taste, but 
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■mkller, la the "nispero" or sapodillo, wbieh, nith lis 
brovD skin, reseniblea > niaif colored pear. The 
"lechois/'ortropicid pawpair, Is a vsluahte fruit. The 
tree bas a atralght trunk, aurmouDted b; a crovn •>( 

(CQit Is borne la a cluster. 

Tbe "guayab*" or (fuava, which grows abundantly 
tbrouiriiouttbeislBDil.lsaBed foriuakinv jelly aod paste. 
Tbe buslDSSS of jelly-makme and of pceserviuK, canoing 
■nd drying fmits will be developed. The ''DaraDJii,''or 
soar orange, la particularly valuable tor marmalade. 
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producing starch than cassava, which is now manafac- 
tured In a crude nay la some sections of the ialand and 
exported to a limited extent. 

Olhrr Potaibte Ariourcea.-The canao, or cocoa tree, 
is grown In Porto Bicoand tbe product manutactund aod 
exported, but oaJf to a limited extent. Our imporiH of 
this product from tbe British West indies have Increased 
from $1,262,191 Id 1895 to (2.1UT.15ti in lg9tf, which iT>iJi- 
cstes the poaslbiltcles of eipatnling the trads. Another 
possibility of proUt for ths Island lies in atiliilng cer- 
tain steep, dry chalk ridges, dow of little value, for the 



rallDD 



of the 



mi. Porto Rlcan plantalloD or Carm. 

Preserved ginger, so largely Imported Into the United si 
States, could be profitably prepared, aa the root la now ai 
raissd and exported. 

fegrlablei. —Ta^t vegetables can be grown In Porto 
Blcoln the wliileror"dry season" and sold in New York 
at remunerative prices was demonstrated last season. 
The writer had charge of an experloieDtal garden In 
wblcb B third of an acre each was devoted to growing 
tomatoes and egiplants. Although the seed was not 
sown unlll December, three months too late for a full 

May which broujcbt tbe full market price. There are 
aphida, caterpillara and mites to be foucht, ao that the 
grower must be prepared with Insecticides. 

The soils of Porto Rico average richer than those of 
onr Atlantic aeabosrd, but lor tbe protluctioa of vege- 
tables of hlKh quality. Intensive culture la required. 
The BtimnUtltig character of the cliniate is such that 
there la a tendency for vegetables to branch unduly, bo 
thstnaleas hi^h fertillistlon. frequent eultlvaiion and 
severe pruninx are employed tbe quslity and slie of the 
(rnit soon deteriorates and Is worthless (or shipnienta. 
The heavy rainfalls of spring and fall Interfere with the 
Betting ot fruit, so that the season (or mnrketini; vege- 
tables la the north must be from about December 15 to 
Hay 15. Absolute immunily from front or even a check 
from cool Digbta U tbe great vantage ground for winter 
Cardenlng on the island. Vegetables must he shielded 
from thedrylngeffec tsot the stiff northeacttrflde-winda. 
and It Is probable that a shade will be required for suc- 
ceaa In melon and encumber culture. A skilful 'ear- 
dener. acquainted with the climate, may expect to pro- 
duce tSOO totl.OOO worth of tomatoes or eggplants per 
acre. Fig. 1934. 

At the present time San ,Taan la the only port with 
good shipping facilities tor perishable products auch as 
vegetables. Beans, melons of every kind, cucumbers, 
pnppers. okra, aweet potatoes, penniira, etc., thrive In 
thla genial clime. Tbe more bardy vegetables, auch as 
Irish potatoes, csbbace, lettuce, radishes, bi^ti, and 
peas aucceed In the fall and winter, especially In the 
hill country. 

Jfniii-t yrgflablfi.-ftefMsf tbe several varieties ot 

Bico, there are several kinds of tbe larger tropical 
yams. The dark green foliage of these plantfl has a 
rich beauty, trailing from their pole supporta. The 
root" of the broad-leaved "yantias," or colocaslas, pop- 
ularly called elephant's ears, are alio eitenalvety uxed 
by the peones tor fond, Tbe oasssva, both the sweet 
and bitter varieties, tlourlab in Porto Rico. The former 
isavalushle food for both roan and heaif. The roots 
are excellent baked. There is no better source for 



uey," the agave from which 
the sisal la obuined. Tbe 
Importation of thia Bher 
from tbe British West Id- 
diea baa increased from 
>3,731,90g to •1,771.989. 
Amatto or "achote" finds 
a congenial home In Porto 
Bico. and should be made 
to yield a proQt. The cas- 
tor oil plant bears abnn- 
daatly, and Its bean la ex- 
ported. The bean of a 
vafnable legumlnoua 
plant, "hedionda," la nsed 
by tbe natives as a aubstl- 
tute tor coffee and also to 
mix with It. Thla plant 
seems to have a secondary value In improving the soil 
aa a gatherer of nitrogen. The camphor, the rubber, 
the nutmeg, allspice or pimento, and other spice- pro- 
ducing trees, and tbe vanilla may all be grown perhaps 
with profit on the Island. 

EranOMio CoNSiDEHATiOKS.— Under the Porto Rlcan 
law of May 1, 1900, all merchandise coming into tbe 
United SUtea from Porto Rico, and coming into Porto 
Bico from the United States, shall pay Id per cent of 
the duties required to be paid upon like articles im- 
ported from foreign countries. Ail the duties men- 
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or a gain of at least tSO per acre for a lair crop. Ou 
pineapples In bulk tbe duty Is $7 per 1.000, a gain of 
(30 to »50 an acre. 

The duty on vegetables Is 25 per cent on their listed 
valuation. Tbia la an advantage ot from $W to 9T5 an 
acre on tomatoes or eggplanta. 



U scene in Potto Rico. 

Foreign tobacco ivrappers pay. If uoetemmed, (LSE 

per pound, and If afemmed, tSM per pound, and flUera 
35 cents If unstemmed and 50 cents If stemmed. 

Palms, orchids, bulbs and all greenhouse plants pay 

25 ner cent, aeeds 30 per cent, dried fmlts, desiccated 

.., pay 2 cents per pound ; manufaelnrsd 
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ehocolBU from IS p«r cent to EO per cent, nceordlog to 
quality; castor oil t>eaiia and other oil lecdB S5 percent; 
cutor oil 35 cents per ^IIod; bay rum and iMiy water 
•1.50 per gallon. Slarcb pays 114 cents per pound, rice 
2 cents per pound; while sugar pays-jSfti cents per pound 
it not over Xo. IS Dutch atsudard in color, t.od 1-^ 
cents per ponnd If above that standard. 

Labor. — Geo. Roy Stone in ui article, "Porto Rico 
and Its Future," in Muniiey'a migsiine for August, 
1900, teallfles from large experience to t lie effectiveness 
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t. Pineapple plantation li 
il temperature fts low 



s at New Orleans, and nearly tno-thlrdn ot this fulls In 
he inininer and antamn. The annual relative bumldlty 
it the capital la very high, areraging not tar from BO 



per cent. The annual rainfall Inareases eastward from 
San Juan, until near the aortbeaal oomer of the Island 
It exceeds 100 inches. It increases also upon the high- 
lands of tha interior, reaching a maximum upon the di- 
viding ridge ot nearly 100 Inches. The aontb slope of 
the Island, on tbe other band, Ismucb drier, both rala- 



e Porta Rica 
slders Ihem Tnatrrlsl (or < 
log as much quiokneas sn. 
becterclsss of Hindoos he 
In Jamalra. 

There are good opportunities In Porto Rico awaiting 
the capitalist aod the horticulturist, for it la a field 
In which evfry dollar Intelligently inTestei] in tropical 
pnxluctlon Is almost sure of a rich return. The Island It 
abjectly poor to-day. It has but (3,600,000 for a popula- 
tion ot nearly a million, and allot this but feOO. 000 is tn 
tbe hands of the merohants nod bankers, who will do 
nothing to derelop tbe country. 

Al-thobcties oh Pobto Riro.-Vsluable works bear- 
ing on oursuhjeet are: Abulletin, "Agriculture in Porto 
Rico,- of the Department of Agriculture by Oen.Roy 
Stone, reprinted from the year book of 1898; a t>ook on 
Cubs and Porto Rico by Mr. Robert T. Hill, and tbe full 
and Informing volume of Mr. WllllBm Dinwiddle. 
"Puerto Rico. Its Conditions and Possibilities." For 
statistics, see Bull. 13, section of Foreign Markets. U. 
S. Dept. Acrlc. on Trade of Puerto Rico, 84 pp., by 
Prank H. Hitchcock. IB9S. p. jj. pisNOCK. 

GiHERAi. NoTBS OM POBTo RiM. — Tbs following notea 
are selected from the "Report on the Census of Porto 
Rico, ISUS." compiled under the direction of U.-Col. 
J. P. Siinger and published by the War Department. 

Most ot the area of Porto Rico is held as farms, and 
a large portion, more than one-flCth. is under cultivation. 
The forested areas are small and are almost entirely 
conSned to the hlgl.er parts ot the mountains. The 
largest ot these tracts Is on El Tunque, In tbe Sierra 
Luquilla. Flere are found small tracts of primeval for- 

ersl of which are of great value, such as Spanish cedar, 
ebony and sandalwood, benldes many others as yet 
unknown to American markets. Timber Is. however, 
very scarce, and most of that used in building Is im- 

Lylng In the tropics, the Island Is within the region 
ot the southwest trades, which blow with great regu- 
larity. The annual lempervture at San Juan, on the 
north coast, ranges in different years from 78 to 82" F. 
The mean monthly temperature ranges from 75° In Jan- 
uary 10 82° in August. The mailmum temperature on 
record is 09°. and the minimum 57°, indicating a very 
slight r»nge and  nnltorm climate. The only difference 
of tpmperaCnre to be observed throughout the Island is 
due to altitude, the highlands ot the Interior having a 
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Owing to tbe fact that Porto Rico has for centuries 
maintained a dense population almost entirely lupponed 
by agriculture, a Urge portion of Its surface is under 
cultivation, andonly a trifling proportion remains In Its 
natural condition. Hence Utile ot its vegetation Is In- 
digenous. Tbe native fauna ot the island Is, owing to 
i-ery limited. Ther 
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eluded within farms and only 3 per cent of the area ot 
the island wns under cultivation. They approach more 
nearly the condition ot things in the United States, 
where In 1890 16 percent was under cultivation. Yei, 
considering the density ot tbe rural population, which 
is tar beyond that of any part ot tbe United States, tbe 
proportion ot cultivated' land Is small. To Utustrste 
 - if Illino 



labltant 



e-atth a 



a squar 



IS In 189 



great as in Porto Rtci 



while I 



39,021 ; 

a'ot but 

45 ciii-nliia, or acres; tba"cultlvated land comprised 
477,Sli7f H'rdas. an average to a farm of only 12 currdai. 
In the United States in I8!H) tbe average farm eonuineil 
137 acres, of which 78 acres were Improved. In Cuba 
the average farm bad an area of 142 acres, of which, 
however, only about 13 acres were nnder cultivation. 

Tbe only measure of agricultural products which was 
obtained by tbe census consisted In tbe area cultivated 
In each crop. Measured In this way. the following table 
shows the relative Imtmrtanre ot each such crop, ax- 
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pressed in perceDtages at tbe total area of oaltlvated 



PORTULACA 

red, striped white. Var. BMmannl, Bort., clear wbite 
and purple striped. Colors of the ealtivatsd Fortulacii 
raiiKe from pure wliite to yellow, rose, scarlet, deep r«l, 
and aimost puiple, wltb maD]' striped forms. Tbere are 
aiso many full double straiosA Tbe Rose Moas Is moM 



IS rolat! 



:e Ihac 






wblcb 1* one of tbe leading crops of Cuba, la faera of 
trifling importance. 

To lUuslrate tbe tenure of land under different eropa 
and the race of the occupant, tbe foiloving Mble is pre- 

centaftes, tbe proportion which was planted In each of 
tbe different crop* above enumerated : 

While Whll« ColoKd Colored Otb. 

Crop. owners. renters, ownen. renlen. er*. 

Suiar eaue. u 47 i lo 31 



IndUneoni,... 4 4 S S 3 

It la seen from tbe above table that of tbe cultivated 
area owned by whites 47 per cent, or nearly half, was 
planted In coffee. Bananas occupied IS per cent, and 
soKU cane li per Cent. Ot (he area rented by whiles. 
on tbe contrary, iT per cent was planted in sugar cane 
and bat llj per cent In coffee. This distribution of oropH 
among the areas owned by negroes was wider, coffee 
oceapying nearly one-third of the area, while sngar 
sane, tbe second most Important crop In the Island, 
occupied only a per cent. Among colored renters the 

■PORTUUCA (Latin name, of uncertain history). 
Poriulacdcea. PuBSLANi. Low. fleshy, often trailing, 
annnal or perennial herbs, o( perhaps 20 species, in 
tropical and temperate regions, mostly American. Lvb. 
mostly alternate, thick, sometimes terete, entire : flx. 
mostly terminal, usUHlly with 5 distinct petals and with 
several to macy stamens, both bortie on the oslyi or 
reeeptaele-rim : fr. a small, conical, circumsclssile cap- 
snle (Fig. 1B17), containing many smsll seeds. The 
flowers of Porfulaca open In direct sunihlne, but close 
in shadow. Two annual species are in cultivation, both 
thriving la the hottest exposures. 
ffruidUlAn, Hooit. Roai Moas. 




Figs. 1925-6. Stem 



large ("ually 1 In. or 
more across in the cult, 
forms!, terminal and 
subtended by clustered 
Its., in many bright col- 
ors, soon witberine : 
seeds small, metalllc- 
grayor gray-black. Bra- 
zil and S. B.M. 2H85. 
R.H.I87T:90. On. 43, p. 









any garden 
fornio, as: Var. Thil- 
lUMDil, Hort. ( P. Thft- 

IiiDoni, LiadleyJ, with handsome orange- scarlet Hs. 

B. R. 2S:31. R.H. 1852:5. Var. ipUndens, Hort. IP. 

Oiliifii. Hook. I, light red-purple- B.M. 30&1. Var. 

albiflAra.Horl., clear white. Var. tDlphArea or Th«r- 

boTDl, Hort.. ilark yellow. Var. oarjophylloldat, Hort.. 



igU. Poitulaca Biandifloia (' 
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easy of culture if It is given a hot and rather dry soil. 
It Deeds full sun. The seeds require a rather high tem- 
perature for germination, and Ihereforo they are sown 
rather late, -not antll corn-planiing time. Sometimea 
they are started Indoors, but usually they are sown di- 
rectly where tbe plants are to stand. Tbe soil need not 
be rich. The plant makes excellent edgings, and la good 
tor growing In dry rockwork. A large patch of it glres 
a brilliant display of color In sunny weather, but Ibc 
flowers do not open In dull weather. Seed of the doi 
ble varieties produces more or less single- flowertii 
plants, unless saved from cuttings of doahle-floweieil 
plants, but the singles usually bloom earlier than tlir 
doubles. Let the plants stand 10-12 Inches apart. They 
are tender to frost. The plant often self-sows. and In some 
places it persists about old gardens, Porliilaea grandi- 
riora WBB flrst described by Hooker in 1829 in Ihe Botssi- 
ral Magaslue. The flowers wers described as "oniDge- 
colored. or of a very bright reddish purple." The plant 
was "discovered by Dr. filllles. growing in light satidy 
soil. In TBrions situations betireen the Rio del Saladillo, 
or western boundrtry of tbe Pampas, and the toot of Ihe 
Meodoia. On tbe western side of Rio 
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elng 



Lt profusion 



givl: 



T which they were spread a rich porp!« 
hue, here and there markcil with spots of an orangr 
color, from the orange-colored variety which grew In 
term lied wltb the others." 







olertMa. Linn. Pcbslidb. Pr8i..Ev Pigs. 1927. 19?" 
A common trailing weed In sandy ground, ant also eol- 
tivated in Improved strains as a pot-berb: Its. small, 
spatulate or narmw-obovale, very oblnaa. thick, doll 
green or reddish: fls. small, yellow, (be 7-12 stamen 
sen>ilive to a loach. Widely distributed In many coon- 
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IrlflB; probiblf n&tlve to tba Bonthwest«m parts of tlie 
U. S., but It U oonsldered th&t It Is lutroduced loto the 
Eut and North. In Sftndy and loamr >o<la It Is one of 
the cooimDaest and m««t persistent of weeds, bat It Is 
lliUe knovn on heary lands. Tbe eomiuoD wild plant in 
prUed for "greens" Id some regions, hut the Preooh up- 
right forms (Fig. 1928) are much better, as they are 
isrtter and mora tender; these improved varieties look 
very different from the common "Pusley"; they areea-iy 
of culture. For a discusaloa reipeettng the nativity of 
PorslaDs In North Amerlee, see Gray & Tnuuball, Amer. 
Jour. Sel. 23. p. 253. L. H, B. 



2; also the cnrrent manuals. Three spec lei 
Into slight notice Id American gardei 
LIdd., anil P. aituu. Lino,, 
Ijlnn., Europeen. Easily groi 



int. Portulaca oltneaa, Iba cultivated uprloht fc 
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FOSOQUtSIA (from % native naroe la auiaDa). 
Subiicia. About a doien tropical American glabrous 
trees and shmbs with thick opposite entire Ivs., tubular 
fragrant white, rose or scarlet tt», in terminal corymbs, 
and • berry-like fruit. The fla. are 5-meroas: ovary 
l-S'locnled. the style with 2-parted stiema. Several 
species are mentioned in Old World horilcuttnral liters, 
lure, all wsnnhouse plants, hnt only one has appesred 
In tbe American trade, P. lonKiHArm, Aubl. (sometimes 
erroneously written P. lonyitotiai. This species is na- 
tive to French Oulana. tt In a haadsome free-flowerinR 
bush B-e ft. falgb: Ivs, oblonK-aeuminate, narrowed at 
tbe base, thick and shining: fls. 12 ormore In acloster. 
3-6 in. long, waxy white, very fragrant, the slendbr tube 
carved, hslry In the throat. Prop, by cuttings of ripen- 
ing wood. L, H. B. 

?0T. See Polling and Poll. 

FOTAKOQtTOir (componndofOreek words aignify- 

ing that these are rii-tr ptaxU) . Naiadicta. PoHii- 
WkiD. A rather targe genus (50 or GO species) of 
•quailc plants in temperate and sometimes in tropical 
regions, a few of which are somrtlmes grown Insquarta 
and ponds. Nearly 40 species are native to North 
America. The; are weedy plants, attaching themselves 
to the bottom In ponds, lake margins and In shallow 
streams, and holding thelrsmall spikes of Inconspicuous 
Bowers above the water In midsummer. In many of the 
■peoies there are two kinds of leaves, the narrow sab- 
merged ones and (be broad floating ones. The smsll 
perfect Sowers have 4 grepnlsh perianth -seementi, 4 sta- 
mens, and nsnslly 4 sessile 1-ovuled ovsrles: fr. a nut- 
let with a coiled or hooked embryo. The I'olamogetons 
are very dlScult plants for the systematle botaniita. 
and It Is not worth while to deaarlbe any of the species 
here. There are none which an generally known In the 
trade. Tbeyare likely to lie weeds In Illy ponds. For 
theAmer. specie*, seeUorong, Mem, Torr. Cliih.3, No, 



natiFes. and F. dtnsos. 
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POTATO is one of the most widely cultivated and 
valnable of esculent tubers. It Is Solanum tiiberoiitm 
of Ibe botanists, and Is allied to several powerful nar- 
eotlcs, such as tobacco, henbane and belladonna, and 
also to the tomato, eggplant and capsicum. Tbe Fouio 
is a native of the elevated valleys of Chile, Peru and 
Heilco, and a form of It is found in southern Colorado 
(see Solanumj, It probably was carried to Spain from 
Peru early In the slileeoth centnry. It seems to have 
been introduced Into Europe as early as I5e6. Sir Wal- 
ter Balelgh, In l.itt.^. Is said to have brought back the 
Potato from the "new country." Recent investigation, 
however, seems to give the credit of introducing the 
F0Ut« Into England to Sir Francis Drake. In 1586. As 
Balalai VirginiaHa it was figured and described by 
Oerarde In 1S9T. It Is probable that these ciroum- 
stances led to erroneously giving the credit of intra- 
dnoing the Potato to Raleigh iustead of to Sir John 
Hawkins. Tbe wild varieties In their native hablut 
still bear a close resemblance to cutllvaled varieties 
except tor the enlarged vine and abnormal development 
of the tubers In the latter. During tbe seventeenth cen- 
tury tbe Potato was cultivated in gardens In several 
European countries. It was recommended by the Royal 
Society of London in 1663 for introduction into Ireland 
as a safeguard against famine. The cultivation of th« 
Potato aa a field crop l>ecame somewhat common in Qer- 
many soon after ITTZ, at which time tbe grain creps 
tailed and Potatoes were a welcome substitute for the 
biewl-com. It was near the middle ot the eighteenth 
century before it acquired any real importance in Eu- 
rope, outside of Ireland and a few restricted looallties 
in other eountrles. As lale as 1T71 only a white and reil 
Tarlety were mentioned in one of the most Important 
English works on gardening. The plants were enor- 
mously productive, but the tubers were poor in quality, 
■D poor in fact that their ehlet use wss as food for 
domestic animals; and only when the bread-corns 
tailed were they used to any extent, and even then as a 
SDbstltute. By IH40 the Potato had been largely substi- 
tuted in Ireland tor tbe cereals end other similar food 
crepi. as the yield of Potatoes In weight exceeded by 
twenty to thirty times the yield of wheat, barley or oats 
on an equal amount of land. This large dependence on 
a single food orop finally resulted in a wide-spread 
famine, Tbe Potato blight which appeared in the Unlleil 
SUtei In 1845 devastated Ireland In 1846. During two 
years, 1B46 and IS4T, a conservative eslimate places tbe 
numbers who perished for want of food or frem dis- 
eases canaed hv a meager diet ot unhealthy and nnnu- 
trltlous food at 000,1X10. By IMS the plague had virtually 
disappeared. 

Tbe roots of the Potato are distinct from the tubers. 
Usually, two to four roots start from tbe stalk at tbe 
base of each underground stem which, when enlarged 
at tbe end. forma the Potato. See Fig. 1929. Roots may 
also start where nndergreund stems are wanting. The 
Potato Is a perennial plant. The aoc^ynulated starch in 
the tubers turniHhes an abundant supply of nourish- 
ment for tbe plants growing frem the eyes or buds un- 
til they are well above ground. So much food Is stored 
that not infrequently small young tubers are formed on 
the ontside of Potatoes left in the cellar during tbe 
summer. Potatoes grow from two to even three feet 
high, have smooth, herbaceous stems, irregularly pin- 
nate leaves, and wheel-shaped flowers (Fig. ]9:)0) vary- 
ing In breadth from I to IS Inches and In color from 
bluish white to purple. They bear a globnlsr purplish 
or yellowish fruit or seed-ball of the slae ot a goose- 
berry,contalnlng many small seeds. 

The dry matter of Potatoes is composed largely of 
starch. Being deficient In nitrogen, the Potato Is ill- 
adapted for an exclusive diet, and should be used in 
connection with food containing a high percentage o( 
protelds, such as lean meats, peas, beans and eggs. 
The lack ot vegetable fats may be supplied by butler. 
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grav;,uiil 0>t«n meat. The com p. 
varies iridelV' An sveragu o( l^Hi  



iBftlon ol the Potato 

PTDteLd. Sunb. Fm. 

14.7 87.4 7^1 

11.7 •».* 1.7 



The nulritire ratio of wheat la 1 to 5. 37, aim 
r«irt; that of Patstoesllo 18.-29, eDtlrel7tooiTlde. M'aoy 
foods, In ibFir iialural elate, BB Potatoes, ar« mora or 
less deficient IQ lulueral matter. Notable amnnK Ihexe 
are rice and wlieaten floar— the foraier contslnlDg but 
0.1 per cent aod the latter D.5 per cent of aiita. 

NotwlihHtaadlnK the fact that the Potato alone forms 
an imbalsQoed nlion. It 1h used more universally as a 

adapted to Its growth. Potatoes sootaln a small amonnt 
ot a qomewbat poisonous substaucg. Wbeo iiposed to 
the direct rays of tbe sua for some time and "greeaed." 
the dekierlous substance Is so greatly Increased that 
tbe water In vhlcb tbey are boiled is not infrequently 
used to destroy vermiu ou domestic atilmals. In any 
case the water Id wbich Potatoes are cooked shonlrl not 
be Msed In the preparation o( other foods. 

There are many hundred varieties of Potatoes. New 
varieties are couslantly supplanting the old ones. As 
Dew varieties are usually produced under superior COD- 
dltions, when tbey are placed In field culture and under 
more difficult conditions tbey tend lo deKenerate. Old 
varieties which have " run out " often tlnd their way into 
 locality where conditions are superior. Here their 
valuable qualities mny be restored or evsD increased, 
and tbey are then Kenerally reintroduced UDdera Dew 
name {see Bailey, "Survival of the Unlike," (or discus- 
sion ot tbe ninning out of Potatoes). Usually new 
varieties are seeared from seeds, but the seeds of a 
single ball oannot be depended upon to propagate the 
parent type. The tubers ot the mn-t promising seed- 
ling varieties are planted, placed under snperloT condi- 
tions, and out of many hundred varieties tested, a 
single one may Iprove to be worthy of Introduction. 
The world owes much to Rev. Cbauncey E. Goodrich, ot 
Utica, N. Y.,torhispain8iabinR efforts not only to Im- 
prove the Potato, but also fur originating and Introduc- 
ing several valuable varieties. Tbe acquired habit of 
produclDg enlarged undergronnd stems has been so 
greatly accenlualed that the normal tendency to pro- 
duce seed-balls baa been nearly obliterated, especial Iv 
in the early varieties. Tbe Potato is sensitive to frost 
and therefore must complete its growth in most locali- 
ties In from three to six months. The period of devel- 
opment may bs shortened by exposing the seed Pota- 
toes to tbe more or le»s direct rays of the sun in a tem- 
perature ot about 60" for one to two weeks before 
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weeks. In enttlDg Potatoes tor plantlog, each eye sbon.a 

be supplied with an abundance of food to start the 
young plants off vli^orausly: the pieces shotild be ss 
large as possible and yet not bear more than ooe or two 
eyes [Flu. 1931]. While the lale varieties thrive be^t 
In a moist, cloudy climate and In > rich, loamy soil. 
Potatoes may be snccesstnlly produced in liicht soils 
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planting. Some of the starch is transformed Into sugar, 
which causes the eyes or buds to develop into minia- 
ture, short, tough plants or "rosettes," which results, 
when the Potatoes are planted, in hastening growth and 
shortening the period between planting and harvesting. 
Some varieties, when thus trrated and planted in warm, 
rich, sandy soil, produce merchantable tubers In six 



ino. Flowen and loUas' ol Potato (X ^1- 

and under cloudless skies. Dryish, sandy or sandy 
loam aollB not only produce earlier PoUtoes than cold. 
damp lands, bnt tubers of a better qaallty, 'Mealy' 
Potatoes contain less moisture than do those which 
remain somewhat hard when cooked. Americans prefer 
the former; most Europeans the latter. 

For market- gardening, varieties such as Early Ross 
are planted S to 3 Inches deep In dry, warm soils, as 
soon as danger from frost bas passed, t^vel tillage is 
practiced until the vines are nearly full grown. <Khea 
the rows are slightly hilled by passlag an Implement, 
provided with a single large shovel with or without 
wlng-attaehments, between tbe rows. A threefold ef- 
fect la secured : weeds are destroyed ; the laud Is 









oil Is 1 



B young I 



drier, thus inducing . ^ , 

toes are prevented from becoming green by ei . 

tubers near the surface. Sandy lands, which are well 
suited to raising early Potatoes, are too frequently de- 
ficient in planl-<ood, and resort is bad to either bam 
manure or chemical fertillters. The former, especially 
it not fully rolled, increases the tendency to produce 
rough or scabby I'otatoes, while the use of ehemlcsl 
manures containing but a small percentage ot nitrogen 
tends to produce smooth tubers of a htah quality- A 
liberal dressing for an acre Is 20 lbs. of ai 
tnle, SO lbs. of dried blood, ITiO lbs. of 
acid phosphate and 150 lbs. of muriate 
ot potash. These wonld furnish 17, 21 
and 7,1 lbs., respectively, of the plant- 
foods named. These concentrated fer- 
tilizers should be thoroughly mixed 
and incorporated with the soil by pass- 
ing a small single-shoveled plow along 



e the 



1W1. 



nitllDi or 
often nae wood BSbes at the rate of 50 seed-pleca. 

to 80 bushels per acre. 

Frequently a second crop follows the early Potatoes. 

should be sown after the Potatoes are dug If no second 
harvest crop follows; If it does follow, tben a cover- 
crop may he sown at or Just before thn la.it inter-cul' 
ture is given. In any case, provide some kind of a 
cover-crop to digest the plant-food, to afford humos 
and conserve nitrogen for sncceeding 'crops, and lo 
cover the land dtirlug the rainy and cold winter periodi 
when the soil wonld otherwise bS Idle and losing 
fertility. 
Late Potatoes are planted three or four weeks after 
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tha earl7 onai knd iboDt tvo locbes deeper. Inter-tU- 
ImK* ahoald be glvtn about ever; ten days, heaping the 
ground praetlcidi; level, and be eontinaed late la the 
aeaaon, that an earth-malcb may be kept Intact to con- 
Berre molstnre dnrinit the hot, dry period when the 
young tuber* are forming. Three to four tllUaKS niay 
aulKce for earlj Potatoes, all to seven for late varietlea. 



The yield per acre of Potat< 
Tneafcer. BH.6 bu>. being the 
farorable soil and ollniallo 



9 la the United Stales Is 



isgroi 



I secured. U. C. flenon, of . 

priio for the largest amouni 

ie ponnd of seed In a tingle i 

vldlng the eye* and plai: ' 



greenhouge In the winter, and after a little lime re-dl- 
Tidlng them, and this continued until many plants were 
secured, he waa enabled to raise 2.^56 lbs. of Potatoes 
In the open from one pound of seed, being an Increase 
ot niorethan2.»IO fold. A. P. Ro»e, oCPenn Tan, N. Y.. 
and C. F. Thompson, ot Lee, N, H., secured, by simi- 
lar methods, 2, :M9 lbs. and Z,lia lbs. respectively. The 
law average yield la due. In part, to the ravages of the 
many enemies of the Potato plant, which. □ncontroUed, 
stometlmes destroy the crop, and ueually seriously dimin- 
ish the yield. In the United States the Potato Is not so 
universally used as In Europe, though Its use a* a food 
la steadily Increasing, The average annual production 
la the U. S. from 1881 to 1890 was 169.809.0^ bun-. 
while the yield in 1899 waa 328.783,232 bug., vhleh sold 
for an average price of thirty-nine cents per huihel. 
New York stands first In Potato production, producing 
28,707,976 bus. of the total yield. The crop of Europe 
aggregates more than the entire wheat crop of the 
world. The average production ot the European CODU- 
tries from IXHl to 1890 was: France, 396,716,138 bus.; 
Anstrla, 306,984,697; Germany. 891,732.040; Russia, 
3OO.31S.O70: the United Kingdom, 228.093,397 bus. In 
1898 the United States exported 581,833 bus. and im- 
ported 6.10,420 bus. For further Information, eonault 
the Experiment Station bntletlns. Carman's "New Po- 
tato Culture' and Terry's "A B C of Potato Culture"; 
also bulletins and reports of varlons experiment sta- 
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e hugs flrst appear. The fungus Phj/lophthoi 
■nmiunj causes the true blight (Pig. 1932), which re- 
sults In the potato-rot. The true blight may be kept In 
cherk by frequent and thorough sprayings with Bor- 
deaux mixture- It Is always well to lnccirt>orate Parix 
grfn wltb the mixture that any remaining hugs mav 
he destroyed. The Bordeaux mixture i> nl<o ii!<erul In 
protecting In part the plants from the flea-beetlp. Two 
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OT three appUeatlona are uanally made during the 
summer. The early blight Is more common than the 
true or late blight. It causes the shriveling and death 
of the foliage (Fig. 1932). It Is usually thu combined 
result of Bcveral causes, chief amongst which are fungi. 
llea-bcetle, drought. Thorough good care and spraying 
with Bordeaux mixture are the beat treatments. A good 
Potato Qeid should look like that in Fig. 1933 (adapted 
from American Agriculturist J ; and the picture also 
shows a good spraying rig. [_ p_ itOBIBTS. 

Potato Culture at N'ortole.— The Irlih Potato erop 
St Nartulk, Va., reaches aliout a half million barrels 
annaally. it is planted In February and Marrh, and 
marketed In June and July — say from June 20 to July 'JO, 

The land for Potatoes rangen from a sandy loam to 
a clayey loam, all on a f<ubfloll of 'clay. Some yearg 
the higher sandy lands do the best, sometimes the lower 
more clayey lands give the beNi renultx, depending im 
the amount and distribution of the rainfall, which is 
generally from 4 to 6 inchi's per month. The land Is 
o-horse plow, i "  • 



r February, de|>endlng oi 



1 replowed, 
n the Ian ' ' 
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all works down as 
pliable and as fine as the best of garden soil. If Pota- 
toes are to be grown alone on the land, the rows are laid 
out with a single plow, tumiug out a furrow, nearly 
down to the subsoil, and 2H ft. apart. FertlHier to the 
amount ot 800 or 1,()00 lbs. to tlie acre is drilled lntt> 
the furrows, and a little plow with a sort ot subsoil 
attachment Is run In the row lo mil the fertiliser with 



the I 

The seed' Potatoes are c 
about 12 to 15 in. apart, an< 
turning plow with two turr 



d soil at the b 



mot 



veredw 



e PotB 



has made Its ap- 
pearance, a smoothing harrow Is run across the rowM, 
cutting oS the top ot the riiiges and bringing the Potato 
sprouts near to the surface. This kills all the early 
growth ot weeds and leaves the land in good condition 
for the tender plants to break through. Ah soon aa (he 
rowa can be followed, a single plow is run along the 
sides ot the row, turning the earth away from the row 
on both sides. Then a Breed or a Hallock weeder, or 
any other good weeder, is run over the Held, crossing 
the rows as far as possible at right atigles. This leaves 
the land tree from grass or weeds; and the remainder 
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crop, plantlui 
until the flri 






1 from the first 



Potatoes sre used for market, the gnmller ones for 
seed. Many people prefer this to the need purchased 
(ram Maine or Mlchlean. The seed ie cut to one eye, 
and about two barrels la nereHHary to use in plantinc 
one aero. Some tarmera apply leiia fertilizer, provided 
their land is io good heart or prorluctire conilition; 
Home apply a part o( the fertiliser at the bottom of the 
drill, BQd the balance at the side of the row when the 
dirt ia turned away from the row. One Rood thorough 
application of Parla men or Ijondon purple at the 
right time destroys the bug, although most tanners 
have to ko over their fields two or more times. 

In diggiDg, most farmera use the common two-horse 
plow, running the plow under the row and lifting all 
the Potatoes out, still attached to the vine, as the 
vine is always green at time of digeing. and the Pota- 
toea are firmly attached thereto. The hands then fol- 
low and lift up the vines with the Potatoes attached, 
put the Potatoes In barrels at 10 cents per barrel. 
Barrels are then headed up, by firmly oaltlng on a can- 
vaa cover, and placed in (arm wagons to be hauled to 
the oity or to some near-by watercourse or railway. 
(or shipment to the great markets In the U. S. east of 
the Uisslssippi and north o( the Ohio, and all the At- 
lantlo aeahoard markets. The cost o( barrel la about 
SO cents each, Including the cover. The freight Is 18 
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e Dismal Swamp, Va. 



cents per barrel to Baltimore and WashiogtOD, 20 cents 
to New York and Philadelphia, and about 30 ccntH to 
Boston. The Potatoes are handled by commission men 
at the different markets at 8 par cent commisnion. 

The yield will run from 40 to GO and even to 80 bar- 
rels to the acre and the price (rom M to $3 per bar- 
rel; the yield depending, of course, upon the soil, the 
season, and the cultivation ; the price depending on the 
old crop on hand, the condition of the consuming masses, 
whether it is the year of presidential election or not. and 
the character, condition, and earllness of the Potato 
aeetions coming in competition with this section, 

Sometimes the Potato rows are made farther apart 
and berries are set in between the rows. Often the Po- 
tato crop Is (ollowed by corn the same season, making 
two Qne staple farm crops from the same land the same 

full of cow-peas at the last working o( the corn, and 
then Buch a mass of vegetation is grown that it is almost 
Impossible to turn it under after the com Is harvested. 
Some □( the finest Potato land is found on the margins 
of the famous Dismal Swamp, a few miles south of Nor- 
folk, Va, Fig.l93t. Whcnevcrthesra-oiisarealltdeln- 
clinedto be dry, such land turns out the finest and nicest 
Potatoes tobefoundanywhere. One grower, whose (arm 
has been reclaimed from what was once the " Swamp," 
has raised as high as 25,000 barrels in a single scaion. 
A navigable arm of the sea ran to within a half mile at 
his "Potato patch," and a "tram railway " run by mule- 
power enabled him to put his Potatoes Into market as 
easily and as expeditions I v as the man beside him who 
grow 2.TO barrels. The scarcity of labor will cventuallv 
compel the use of the improved machinery: and the 
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probability is that the acreage devoted to Potatoes 1^ lo 
be lessened Instead of increased. A. jBPreRS. 

PiJTATOis IN THB SouTH.— It is au eaBf matter to grow 
an early or spring crop ot Irish Potatoes in the South, 
provided the seed tubers can be had. As the crop 
matures early, It is almost impossible to keep the tubers 
over the summer and through the succeeding winter in 
order to plant In the following spring. Therefore it Is 
a common practice to Import seed from the North. Tfali* 
difflculty of keeping the seed Potatoes is obviated if a 
second or fall crop is grown; and this tall crop may also 
lie made to afford a staple supply at food. The great- 
eat problem in Irish Potato-growing in the eitrenie 
Sooth Is the raising ot the tall crop, although thematttr 
is not difficult if a few underlying princlplea are kept In 
mind. This article is devoted to the growing of tbc^ 
second or fall crop. 

Under favorable conditions profltable crops are grown 
in the southern states during late summer and fall. 
I>ry, hot weather frequently prevails during the early 
part of this period; hence the necessity of having the 
noil, before planting, in a condition to receive and 
to retain the irreatest amount of moistnre. Heating 
' materials that will cause rapid fer- 



mentation should not he applied to the soil just at 
planting time noriturlng the first month after planting. 
Land that was thoroughly prepared, highly fertilised 
and well tilled Iti some spring crop like cabbage or 
□nions, gives much better results than similar soil 
broken and fertilized only a short time before plant- 
ing. Cool, moist, valley lands are better adapted '- " 
fall crop ot Potatoes than are '' 



sides. 






before 



Dormant tubers of the previous year's crop would 
doubtless Insure the best stand; but, as these are dilfi- 
cult to obtain, the rosjority of growers select seed Pola- 
loes from the spring crop, which matures two or three 
months before time to plant the seeond crop. Some 
L^rowera prefer to let seed Potatoes remain In the soil 
where they grew until ready to plant the second crop; 
others dig as soon as the spring crop is matured, spread 
the Potatoes thinly over a surface protected from sub 
and rain, and cover lightly with straw or leaf-mold. 

In latitude 33°, August 1 to August 15 is sufflcienttv 
early to plant. It dry, hot weather prevaih 
quetilly advantageous to sprout the tubf 
planting; otherwise they may lie In the grou 
weeks perfectly dormant. This sprouting, or starting 
the buds. Is easily done by the tolloa-ing method: 
Spread the Potatoes in a cool, shaded place, cover lo 
the depth ot 3 or 4 Inches with garden loam, sand or 
leaf-mold, and keep moist (not wet) for about a fort- 
night, or until the sprouts are an eighth to a quarter of 
an inch long. 

As a rule, conditions for starting Potato plants into 
vigorous growth are much more favorable In the spring 
than in August. The planllet must draw Its auste- 
nance from the mother tuber until it Is able to imbibe 
food from the soil; hence the practice of cutting tubers 
Into larger pieces toe the summer plantlDg than was 
necessary In the spring seeding. Cover a little deeper 
than would he proper for spring seeding; otherwise ihe 
manner of planting the early and the late crop Is the 
same. With proper care in preparation of land. 



sary. 



Once 



started Into vigorous gnivrth (which 
advent of cool weather!, the orop develops mora rap- 
idly in the fall than In the spring. It Is seldom neces- 
sary to dig before December 1. Keeping qualities ar« 

spring harvest, or even better the early crop. As 
seed Potatoes they are preferred (or spring planting. 
A. B. UcKat. 

POTATO, Ant. Dioitorta l.amfrra. 

POTATO OHION. See Oiwm. 

POTATO, SWEET. See Swftt Polalo. 

POTEHTtLLA (diminutive of Latin poUni, power- 
ful; referring to the medicinal pro|>erties|. Soticiir. 
CiSQUKFOii.. PiVE-FiNOKB. A large genus of perennial, 
rnrety annual, herbs or shrubs found throughout Itit 
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nnrtli lempemte and friRid »oti 

tlielr compound leaveH. a bracteoies DOroe si ide uaseor 
)bc 5 9epal». wblcb in turn urti borne upon tLe edge of 
« cup-«hnppil, di7 receptacle; slamens 10-30, together 
with the 5 rounded petals Inserted upon the marfdu o( 
the reeeptacle: pinlilB many, in fniit beconiing minute 
Hkenea; styles decldnoiis. Those in cultivation are all 
hard; perennial plantx Huitable tor border planting. 
'I'be most valuable double-fld. tortnH are hvbrida. 

K. M.WlEOAKD. 

The American Potentillas are generally rather un- 

rule, very tenacious of life and do well with orillnary 
care. P. trnliroia, a hanil-ome and distinct low shrub, 

dry soil. Where thoroughly ettablished in moist soil it 
is difficult W eradicate. P. aiyrHlra should be given a, 
dry soil, preferably about rocks. It is teiiarlous of life 
und is quite attractive. P. Hippiana. a wsBlem apeciea 
with comparatively large foliage uf decided gray color, 
ii hardy east. It is a good pereonial preferring dryish 
sr>il. P. tridtntain Is an attractive evergreen npecies 
forming Ihkh mats. It doea well in any fairly rirh soil 
in open or partially shaded positions. Potentillas are 
|irop. by division or seed, the hybrids only by division. 
P, fniicota miy be Increased by greenwood cuttings. 
F. W. Babclat. 
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larsoleriied by 1. Irntio6«4, Linn. Pig. 19:t.1. Much -branched. 5 in. 

3 at the base of to 4 ft. high, with peculiar shreddy bark: Ivs. all pin- 
nate; Ifte. 3-1, small (6-12 lines long), oblongllDear, 
acute, allky with revolute margins: fls. Dumeroos. 
bright yellow, sbowy, S-16 tines broad; style lateral; 
akenea, receptacle and disk all long-hairy. Swuups and 



Hybrid Potentillas have nearly all the good qualities 
we look for in a bonier plant.— handsome foliage and 
free  blooming habit. They continue in bloom from 
up ring until autumn, although most profusely In June 
and July. They cannot be said to be reliably hardy in 
i)ie latitude of Boston, probably not above Washington. 
They do nol grow over two feet and seldom need stak- 
ing. A heavy noil suits them best. Choice varletiee are 
propagated by division of the rootslock in spring; cut- 
maroon, 'carlet and orange, often beautifully banded 
with yellow. They bear feed freely, and when earefuliy 
iiybridlied we may get a very fine strain with a goo<l 
proportion of double ones. Seedlings bloom the second 
vear. Some of the species make neat rock plants, es- 
pecially P. iTiitnlala, P. vena and P. nvfl'nlfn.-lhe 
]i»t, though common. Is valuable In places In which 
other plants will not grow. t. D. Hatfikij.. 



palufltriB. See Co- 
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iloirodeNanci. 18, NepsleniH. 9. ipr»l™lor, 18, 

VeiQve, l«. 
A, B«fit Itarrnfinnalt. 

B. Hum iknibby I. trutloou 

BB. SIrm ktrhactou: 

o, /,i-j. tilky.lomrHlotf hrniath. 2. Hippiaiut 
CL'. Lr>. grten oh hoth iirfr.. 

t>. Ijttti. lar^t, I in. tonjjt dtn- 

lale .t. KUndtllaM 

4, nipMtdi 
on. Lftt. miniil'. M-'A in. h».j. 

miirh dii-ulrd 5. Ooidoni 

»A. Batat If. palmalrhj .l-T-foIioIiil'. 
B. Ltl*. S. 

c. FlM. ichUr B. tridmUtt 

cc, FU. yellotc or rrd T. gnndiHora 

>t. wegjtotbjUR 
BB. Lfit. 5-7 9. Hepklmdt 

C. Fli.rtd or purptt 10. Thnibvri 

cc. Fli. ytllov. 11. ynaa, 

». Lvi. grten b4nealh 12. TyTaiwlM 

13. UidnloM 

14. gntiUt 
i>r>. Lit.ieJiite benealh l,i. argratva 



2. HippUu, Lehm. Stem erect, stout, 1-Z ft, high. 
silky, erect-branched above; stipules large, ovate- 
lanceolate, subentire; basal Its, rather large ; Ifts. 3-5 
pairs, whitish silky above, torn eotose beneath, decreas- 
ing in Hlie toward base of leaf, obovate-cuneate. l-2>i in. 
long, obtusely toothed; cauline Iva. several and alrallar; 
Rs. deep yellow, S-1 In. broad, cymose; bracteoles 
nearly equaling the calyx, acute; petals slightly ex- 
ceeding the se|»ls, retuse. Western America. 

3. KlMidnltU, Lindl. Strict, 1-2 ft. high, slender, 
viscid and glandular-hatry, erect, branched above; Ivs, 
mostly basal. 4^ in. lung; Ifts. 3-t pairs, l-lfj In. long, 
obovate, obtuiisb, coarsely serrate-dentate, nearly gla- 
brous; cauline Iva, 3-parted : fls. rather large, yellow 
petals entire, equaling the long-acuminate sepals; styles 
thickened below, Inseried at base of carpel; akenes 
glabrous. Western U. S.; grows well In dry, sterile 
ground, 

4. raptttri*. Linn. Very similar to the last, slightly 

exceeding the cat;x. June, July.' Eu.-Qrows well In 
dry, sterile soil. 

5. OArdonl, Balll. (tvitia Ofrdoni, Torr. A Gray). 
Root stout: cBudei woody and cespltose; stems erect, 
4-12 In. high, and. like the Ivs., glandular - pubescent 
or glabrous: Ivs, mosllv basal, numerous; Ifls. 10-20 
crowded pairs; cauline Ivs. few, very small: fls, small 
and inconspicuous In a crowded cyme; petals yellow, 

tils 1-5. Western V. S,; forms dense mats In dry soil. 
— Possibly genericolly distinct. 

6. trldsnUU, Soland, Often woody at the base, 1-12 

pubescent: Iva. mostly basal, longpetloled; Ifts. >4-l 
In. long, oblanceolate. truncate and 2-5-Ioothed at the 
apex, cuneate and enllre below, coriaceous, dark green, 
paler beneath: fls. several, small. 3-5 lines broad, in a 
terminal, nearly naked cyme; petals oval, entire, ex- 
ceeding the calyx; style latenu. filiform; akenes and 
receptacle villous. June, July, Kortbem U. Amer,. 
(Ireenland, Scotland.— Good fordry banks and rockeries. 



1 



1422 



POTENTILLA 



7. gTa]idilltea,Linii. Stem leafy, 10-20 in. high, erect, 
branched, villous: candex nearly simple: Ivs. with 
appressed-hairy petioles exceeding the broadly obovate- 
cuneiform, dentate, l-l>^-iii. long Ifts., which are green 
and pilose-silky on both sides: fls. numerous, yi-% in. 
in diam. ; petals broad, emarginate, much exceeding the 
acute sepals; akenes glabrous, rugulose: receptacle 
hairy. June, July. Eu., North Asia.— A good border 
plant. Differs from the next in the smaller, broader 
leaflets, green beneath, and the rugulose carpels. 

8. •rgyxophtU*. Wall. (P. insignia, Royle). Tall and 
leafy, 2-3 ft. high, stout, silky-hairy or pubescent: Ivs. 
large, long-petioled ; Ifts. 2-3 in. long, elliptic -ovate or 
obovate, acutely toothed, white beneath, silky-hair\', 
rarely glabrous above: fls. yellow, %-lH in. broad, 
long, slender -pedicel led; sepals acuminate; petals 
large, obcordate, exceeding the calyx: akenes smooth; 
Mtyle sub-terminal, receptacle villous. June, July. 
Himalayas. Var. atroMUigiiiiiM, Hooker (P. atromn- 
guinea^ Lodd.). — Fls. red or purple, same range. One 
of the most common species in cultivation and exten- 
sively hybridized with P. Nepalensitt, giving rise to 
most of the hybrid Potentillas of the trade. 

9. Vapftltadl, Hook. (P. formdsa, Don. P. coceinea, 
Hoffm.). Erect, 1H~2 ft. high, from a woody rootstock, 
few-fld., clothed with long, soft, spreading hairs, leafy- 
branched: lower Ivs. 5-7-foliate, often 12 in. long; Iftx. 
(2-3 in. Ion?) obovate or elliptic-obovate, acute or obtuxe, 
coarsely serrate, green, base entire: fls. 8-12 lines broa<I, 
purple; petals obcordate, twice the length of the acute 
sepals; bracteoles obtuse: akenes minute, glabrous, 
wrinkled; receptacle hairy. May, June. Himalayas. 
—A fine species. 

10. Thtobari, Gray. Similar to the last, but stem 
ascending, more slender and finely pubescent: Ivs. 
little paler beneath, 1-2 in. long, coarsely toothed or 
almost crenate, thinner, smaller and lesH veiny: brac- 
teoles lanceolate, acute. June, August. Southwestern 
U. S.— Good for border planting. 

11. Ttout, Linn. Stems 4-10 in. long, spreading or 
procumbent, sometimes creeping, forming a thick 
turf, much branched from the base, more or less hispid: 
radical Ivs. small; Ifts. 5-7, broadly obovate-cunei form, 
dentate, 4-6 lines Ion?: upper Ivs. seM^ile, temate: fls. 
many, of medium size, obscurely cymose; petals obcor- 
date, little exceeding the calyx; bracteoles similar to 
the sepals; akenes .smooth; receptacle hairy. April, 
May. Dry or stony places, Europe. — For banks and 
rockeries. 

12. Pyreniiea, Ram. Stem branched below, 6-15 in. 
long, decumbent at base, then ascending: radical Ivs. 
long-petioled, hirsute or nearly glabrous; Ifts. oblong, 
toothed above with subacute teeth, terminal tooth of 
equal size; stem-l vs. few, similar: Ivs. numerous; sepals 
and bracteoles similar, acutish; petals longer than the 
calyx, obcordate: carpels smooth; receptacle hairy. 
Aug. Europe. — Larger than the last and less prostrate: 
IftK. larger, more oblong: fls. larger. 

13. Udnidia, Wald. & Kit. (P. Jaeiniaia, Amer. 
Hort. f). Erect and forming clumps 1-2 ft. high, spar- 
ingly hirsute, reddish: Ivs. with 5-8 broadly oblanceo- 
late-oblong, 2-3-in. long, deeply laciniate-pinnatifid and 
pilose Ifts. : fls. in much -branched c\Tnes ; sepals lanceo- 
late; petals bright yellow, cmarginate, much longer than 
the calyx: akenes rugose; style terminal. Hungary; 
grows well in dry ground. — ('los«*ly related to P. recta. 
Differs from the two preceding in the larger size, stiff, 
erect habit, larger Ivs. and rugose akenes. 

14. gr&cilif, Dougl. Erect and rather tall (about 2 ft. 
high), more or less whitened with silky hairs and to- 
mentum: basal Ivs. long-petioled; Ifts. obovate or 
oblanceolate, 1-2 in. long, deeply and retriilarly iucised- 
dentate, silky alwve, rarely glabrous, white-tomentose 
beneath; stem-lvs. similar but smaller: fls. many in a 
terminal cyme; corolla 6-9 lines broad, showy; petals 
obcordate, exceeding the acuminate sepals: car]»»*ls 
glabrous. Western N. Amer. — Some specimens in cult, 
may be P. BlaachkedHa, Turc. 

15. urg6iitea, Linn. Ascendinp or procumbent, tufted, 
branched from the base. 4-12 in. lone:, more or less 
white-t<>nientoso, leafy: Ifts. 0-12 lines long, ohovate- 
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oblanceolate, cuneate, deeply incised with narrow teirth 
and revolute margins, dark green above, white beneath: 
fls. few, cymose, 2-4 lines broad; sepals ovate-acnt*-. 
slightly shorter than the rounded petals; styles filiform, 
terminal : akenes glabrous. May-Sept. Dry, sterile soil 
throughout the whole north temperate zone. 

16. Hybrid Potentillas, originally from P. arg^ro- 
phylla, var. atroMangHinea and P. yrpalenais oee 
Gn. 16:207): Single-flotrered. — HnpwoodiBii^ Ifts. 5-0. 
petals at base deep rose, at center pale rose, margins 
whitish; Russelliana, scarlet -fire- red, large: Ifts. 3. 
y>OM&/c-^/ou-ercd. — Bicolor Plena, orange and vermilion: 
Cardinale, brilliant cardinal; Dr. Andr6, golden y*-:- 
low, suffused with venuilion; Eldorado, purple suf- 
fused with yellow; Emile, bright bronzy red; Gli>ire 
de Nancy, golden yellow; Hamlet, dark carmine: 
Hybrida. name applied to various hybrids, B. H. lblR>. p. 
305; Jeane Salter, orange shaded scarlet; Le Vesuvc. 
floriferous, light red margined with yellow or scarlet: 
Mars, dark velvety red: M. Daudin, beaotifal amber: 
O'Briana, pink and salmon; Perfecta, maroon sfaadt^ 
lemon; Purpurea, deep purple; Purpurea Intea plena, 
dark purple, double; Versicolor, carmine and yellow- 
flaked; Victor Lemoine, light red striped with yellow; 
Wm. RoUinson, mahogany brown suffused with orange. 

P. anaerina. Linn. Silvxb-Wkkd. Spreadinc by mnners, 
low, white-tomentose: Ivs. radical, pionaie: fls. yellow. 
(Travelly lake shores. Very decorative. Eu., X. Amer.— P. 
Canadensis, lAnn. Prostrate or creeping: Ivs. green, iwlmately 
S-.Vfoliolate: tls. few. yellow. N. Amer. Good for dry. sterile 
soil. Mn. 3:38.— P. MUleri, Hort. A trade name not deter- 
mined. Woolson says, ** Colorado; 12-18 in. hich. Plant dent>ely 
white-tomentose. branchinc. Fls. bright yellow, a half inch or 
more across.*"— P. rieta, Linn. Close to P. laciniosa, tall, with 
liaudsome palmate foliaipe: fls. deep yellow, worthy of cnlt. 
Eu.— P. SaUsoriana. See B.M. 7258.— P. sulphurea. Lam. 
Similar to P. recta, but fls. pale yellow and larser. Fine deco- 
rative plant. En., introduced in Amer. ]g, ^^ WlKGAND. 

POT^BIITM (Greek for drinking cup; because the 
foliage of one species was used in the preparation of a 
medicinal drink). Jfosdcece. Linnaeus placed certain 
rosaceous plants in the genera Poterium and San- 
guisorba, the latter having precedence of publication. 
Many subsequent authors have united these genera, and 
they are so treated in Gray's Manual. Focke, however 
(Engler and Prantl, Die NatUrlichen Pflanzenfamilien i . 
re-deflnes the genus Poterium to include one specie«>, 
the P. spinosum of South Europe, allowing the other 
species to remain in Sanguisorba. As thus understood]. 
Poterium is monoecious, the lower fls. in the spike 
staminate, the upper pistillate, the stamens many and 
hanging, the styles 2, the fr. somewhat fleshy, colored, 
and inclosed in the calyx, the leaves pinnate. P. spuidnim, 
Linn., is a small spiny shrub with nearly glabrous 
serrate leaflets, somewhat downy branches, small green- 
ish fls. in oblong spikes and reddish berry-like fr. It i5 
offered in S. Calif. Grows 3 ft., the branchlets endinir 
in spines. Said to be a very interesting omamenul 
under-J»hrub. 

For P. Canadense and P. Sanguisorba , see Sanguis- 

o^^' L. H. B. 

POTHOB {Potha is said to be a Ceylonese name). 
ArdeecB. Between 30 and 40 tall-climbing branching 
shrubs (more or less herbaceous as known in cultiva- 
tion) of the oriental tropics; leaves thick and often 
shining, entire or lobed, sometimes blotched or varie- 
gated. The species are warmhouse foliage plants, re- 
quiring the same general treatment as Philodendn»n 
(which see). Five names are in the American trade, 
but not all of them belong to Pothos. In fact, the genus 
Pothos is very ill-deflned in cultivation because species 
are named before flowers and fruits are known and 
determinations are often wrongly made. Some of them 
are to be referred to Scindapsus and others perhaps to 
Rhaphidophora. The fls. are small and perfect, crowded 
on a spadix, with 6 perianth -segments and 6 stamen^:, 
the ovary 3-loculed and with a rounded or mushroom- 
like sessile stigma: fr. a 1-3-seeded berry: spathe 
usually persistent and wide-spreading or deflexed at 
maturity. Rhaphidophora has an oblong or linear stigma. 
The species of Pothos send out cord-like roots that cling 
to damp walls. For P. argyrcea^ see Scindapsus pietuM, 
var. For monograph, see Engler, DC. Monogr. Phaner. 2. 
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A. livl. {rncn, nut banded or moitUd. 

oalBtOMUlt, N. E. Brown. Rapid -KTowiDg climber, 
witb il«nis flat on the uuder aide and lyluB close to Its 
■upport: Itr, distichaua and orertapplug. broad ^elliptic, 
somewhat oblique, seselle. strongly manf-Teined. dark 
velvet; irreen. Bonnw. F.S. 2J:'>41B, 2420. I. H. 30:496. 
-Pint described in 18a0 in Englaiid. A very odd 
plant. 

DlUlu, Bull. Lv9. obliqoelj ovate.aeute. cordate at 
base, shining purplish green. Malaya. 

AA. Lvi. tKoltltd or banded. 

Ktamt, Linden. Fig. 1S36. Strong eTergreen climber 
witb cordate .ovate-acute Its., which are variously 
hlotcheil and mottleil with yellowish white, tbe body 
color being bright green. Solomon Isl. l.H. 37:;(S1. 
S.H. l:X(4.-The generic pusitlon of this plant-which 
Is one of the commoneBt ones Incnlt.-ls in doubl. It 
probably belongn ta Rhaphldophora, poHnibly to Ijcindap. 
sus. In a dark place the handsome markings ot tbe 
leaves tend to dlnappear. Branches will grow In water 
for a time. Prop, by cuttings or layers. 

d«. Bull. LvB. obliquely OTate. acuminate, sll- 
. „ *r> *''h  deep green margin and a deep green 
band aloQg tbe midrib. Borneo. L. H. B. 

POTHD&TA. SecScAwiea. 

FOT KABIQOLD. See Calendula. 

POTB. Cefore beginning an blstorlcftt aketen of the 
manufacture of flower pots In America the writer may 
IH-rhaps be pardoned fur stating that tbe Ann which he 
represents is one of the thirtj-one Anns eligible to the 
4'entury Club, which conslslii of tlrms (hat have had an 
miinterrupted aneostrai reconl of one hundred yearn or 
more In the same business. Other memberships in tbe 
Century Club of inlerem lo horticulturisin are those of 
,1. M. Thorbum ft Co., of New York, and D. Landretli 
& Co.. of Philadelphia. The buHlnexs of making flower 
[Kits has been in Ihe direct line of the writer's family 
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<• age of the hu'lneis In Ihis country. 

Tbe flrst entry in our oldest arcount oooa reans as 
follows: WpHton. April li). tTT'i, Lemuel Jones, loWan-. 
driitor: 0£ -it. «d. From I78H to ISIO. a period of 21 
years, we have a continuous aeoount. Tbe charges dur. 
Ing that entire term cover about as many pages as we 

cents does not compare with single sales of the vear 
1900. Through all the years up to 180T tbe term "flower 
puts" does not once ap|>ear, and the writer very much 
ri'irrpts that the flrst sale of flower pots and the name 
of the purchaser cannot be found. 

The readers of this article who can remember the year 
18111 wilt recall the depressed rondillonof buxlnesn sfler 
war was actually declared. The memben of the Hews 
Arm felt suri- that there would be no ileniand tor flower 
pois. they iH-ing more of a luiurv than a nece-sity, and 
that the fartory must close. At that time tbe writer 
succoe<ied In getting permission to make his first ven- 
ture as salesman "on the road." flolng flrst U> C. M. 
Hovey, he secured what was a good order for tbnse 
times, some 10.000 or more pots for the spring trade of 
18fi2. Not once aft«r that, during the Civil War, was 
Ihe Arm able, during the spring and (all rush, to All all 
thflr orders for flower pots. It is not that these orders 
were remarkably large or numerous, but they were be- 
yond tbe capacity of the flrm. 

The writer's own reconls go back to 1866. At that 
time prices were a third or a half higher than they are 
today, which Is more than the writer would he willing 
to admit of the relative eircllence of Ihe goods. We 
flrst got falriv under wav witb machinery for making 
small flower pots In 1869. The father of the Dnder- 
•Igned, always dlsposeil to be a little cautious, thought 
that we should overstock the country and ruin the 
prices. We did In that year what we thiught was a 
wonderful business tn flower pots. We eicceded it by 
a third in Ihe month of October. 1891. 

Cntil about I8M or l«6.'i common flower pots throngh- 
out the world had always been made by hand on Ihe 



potMr's wheel. Tbere had been, Indeed, many different 
forms of this wheel, but it had always been propelled by 
hand or foot power. When, in the early fifties, a wheel 
was made to be propelled by the foot, witb two siies of 
pulleys and a balance wheel whereby the speed of the 
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wheel was increased in Ibe proportion of three to one, 
it was thought that perfection bad been reached. Much 
time, though very Utile money, bad been spent previous 
to tbe fifties in attempts to make a pot machine. It was 
left to William Linton, of Baltimore, an experienced 

Eractlcal potter, to perfect and patent the Brut machine. 
Wim him we purchased iwn maFhlnes and the exclusive 
right to UHO them In Mu««schu setts. In a short time we 
were able to make great improvements on his patent. 
America was far ahead of Europe in this kind of 
machlnprv. as also in improved machinery in general. 
It is probably safe to say lliat from time Immemorial 
down to about the year IIMkt, flower pots had always 
been made In one general way— by hand, on a potter's 

The machine made only small pots, up lo aliout 5 inches 
In diameter: and while it bad previously taken an ex- 
perienced man to make his thousand .t.lnch pots In 10 
bours, a smart boy without any previous experience 
whatever could make three thousand on the macbine in 

When the standard pot was adopted, about tO years 
ago. the hand process was practically abandoned in 
llie principal potteries In favor of what Is tecbnically 
called tbe jigger. This is a revolving disk propelled by 
msc.blnery. These disks, or jigger-heads, are made of 
dllTerent sixes and flited with various rings. Plaster 
molds are made in verj' large numliers for each slie of 
pots, and tbe larger standard pnis (e-I2-inch) are nil 
made at the present time In these molds. With u«. 
pots from 12-24 tn. in diam. are made as of yore by 

Tbe making of the pot is not its only cost: previous 
to that comes the preparation of the clay. The hundred 
years from 176.1 to 1805 saw no improvement in the pro- 
cess of preparins It for use. It was ground in a womlen 
tank or tub, propelled by an ox. The various other 
procesnes remained as crude in 18Gr> as they had been 
the ccnturv previous: the drying, flrlng, and all con- 
necteil with the manufacture. The capacity of our 
flower pot drying-rooms of lo.day far exceeds the entire 
product of any one year prior to IBO."). At Ihal time the 
omof using wood for dr)*ing and firing pots still 
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small furnace. To-day three lunHof bltumlnouacoalnlU 
Bre five lim«a an much p " " 



eaough to grow the plant. This la i 
that one rose In aa good as anoll 
Hovey has often said to the trriiFi 



ing that ou« tlowtT pot is aa 
1 il will hold together long 
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andard-i 



BtnilRbt put for it, hot I am obilK^d to pull the pile over 
before 1 can fioil one. Wlien I do Hod one it la fiure to 
be of such a soft bum that It will hardlv hold tof^ther." 
We would then exanilnn some of the cboicu aubjec-la in 
his ([reenhou»e, and they were dure to be lu warped and 
cracked pota. "Such a pot apolls the nale of a plant 
nnleas 1 repot it." This wan before the day of atandard 
pota. When the Roflely of American Ploriala met at 
Washington Id 1892 the writer spent sevend hours In the 
tcreenbouaea of the varioua departments. To aay that 
many of the flower pots looked as If they belonged to 
that class of pottery found In the Indian mounds of 
Mexico would be a reflection on the aborigines. The 
poor preparation of poor niaterlala la a feature of 



Orades of clay used in the manufaetura of flowerpots 
are alraoit as nnmeroun as the banke In which they are 
found, and require many different methods of treatment. 
To separate the stones from the clay has always been a 
very perpjeiingsn well aa eipensive problem. Tlie clay Is 
flrsi plowed by means nf a horse and capstan, whereby one 
horae will do the work of twenty men with picks. This 
clay la then loaded in dump carts and carried to the 
mill, where it is shoveled through a. disintegrator, which 
cipelB the larger atones and crushes the smaller ones. 
It then falls on an endless belt aod la carried to a 
revolvluK drier. This is a new western device, where, 
by the use of crude petroleum for heat, we evaporate 
from 20 to 25 per cent of mointure from the clay, and 
while it passes through a direct blaze of white bent 
there Is suflleiBnt moisture all the time to prevent it 
from burning. (Burning of the cloy at this RtiiKC would 
make it worthlans.) To demonstrate this point beyond 
quention, paper and dry shavings were passed "' 
—  -'-- clay, and they • "* — ■" 
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untturm Bring, aud of a smooth surface Inside as well 

as out. It must also be of right porosity, a condition 

which can be attained by tbe proper mixture of clay. 

Uoreover,  machine-made pot should have a smooth 

rim on tbe inside, so that the man stODdlng ai liis 

bench potting (liousaada of plants per day, as is beinic 

done constantly In large establishments, may havesonii; 

flesh on his thumbs at night. Such a pot must al-o 

be able to stand transportation and yearn of asoge if 

necessary. ' Standard ' flower pols.sudi 

as are now used by American florists, 

ore shown In Figs. 193T. 

The writer often asks bimself, "Will 
the demand for flower pots In the nen 
quarter cetitary lDcreB.te In the same 
ratio as In the post quartert" In 1W9 
we manufactured 700,01X1 pots; In ItM, 
7,000,000, or ten times as many aflCT a 
lapse of 25 years. It the some factory 
can Id 1920, another 2.^ yean later, pro- 
duce and sell 70,000,000. we shall verily 
be living Iq a land of floweral 

A. H. Bjtws. 
lisB-rosepot." MTBHEKDS. Gardener's name f"r 
broken pots and crocks, a material ustd 
in the bottom of pots, pans, boxes, etc., to afford drain- 
age. Coal clinkers, gravel, etc., are often used for the 
same purpose. 

POTTING. The flrst stage In the life ot tbe plant is 

when the seedling is transplanted from the seed-bed or 
the cutting Is put in the cutting bench. Il is onlywbcD 
either la potted that it can truly be said to take on the 
dignity of a plant. It is then out of swaddling clothes 
aud enters the ranks of its big brothers and sisters, 
on the way to making its bow In society; to live per- 
chance in the window of the tenement or on the Bre 
escape; mayhap to refresh the eye of the patient In the 
sick room : or to lope its Identity in rows of Ita fellows 

and sent to market ; perhaps to t^e Its place In row 
upon row ot Ita kind and make an arabesque pattern 
or gay bonier, and so delight the eye or regale the 
senses with sweet odors. 

The mechanical operation of potting Include* aho 
"shitting," I. e.. transferring the plant from a amoll le 
a larger pot. Repotting signifies the same, generally 
speaking, as shifting; hut speaking technically it 
means shaking out an established plant and putting it 
In a pot of the same alie or one smaller, according to 
its needs. The actual operation of potting is very sim- 
ple, and yet It must be well done to give the young 
plant a fair start In life. Careless potting is reapoo- 
slhle for many losses in plants. The vast majority of 
rooted cuttings and seedlings should be potted in 2-Inch 
pots, and it is essential, narticulsrly In tbe cose of 
rooted cuttings, that it be done at the proper stag* of 
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hard cubes tor the irt 
machine. The pot machine and the jigger of to-day 
each does the work ot from six to eight men at ihu 
wheel, even at as late a date as ItJH.'i. 

The difference In cost l>etwcen a good and a poor pot 
is very slight, and If the florist will demand and accept 

well a» size will soon he reached. To he standard in 
quality a pot roust be of clay properly pii-iiarcd, be of 



rooted sabjects of which ipreadinE maiau are dniied. 

development of the roots. When the roots are from one- 
eigbth to one-fourth of an inch long they may be said 
to be at their best for potting. If sooner, the plants are 
not likely to develop as rapidly in the pot as It left la 
the cutting bench ; if later, they are harder to handle, 
Injury iii liable to re^iult, and they do not as readily 
recover from the shock Incidental to the change. Th« 
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operalloQ ot potting as prmcllced In poiumereiKl BorlaM' 

estabtisbmeDU la ns IoUowb: The auil having been pre' 
pared, the workman plaicea tbeempt; pota at hia let! hand, 
the oultingB In front of him, aod an empty "Hal" lo re- 
ceive the putted plftcts at hU light. Wi" 



takeii u 



imply w 



bandtul of soil in hie right. He 'sets "the pot Id front 
of him. mU It with aoli, and while doing ao reaches for 
the eutllug, retslnlng a Hiniill portion of loil in his 
liand. With the indei flnger of the right hand he 
makes a bote Id the center ot the pot of Hoil, inierts 
the cutting, drops the portloD of soil which he retained 
In hia right hand Into the bole, takes the pot between 
the index and middle floKerH o( both bauds to steady It 



three teet being s very conTenlent site. Inverted pots 
of a suIHeienC height to clesir the young plants make 
very handy snpportH fnr these shutters. During iat« 
sprlDg and summer it will l>e necessary to supplement 
this method of shading by eovering the sbottera with 
paper or muslin, the 
muslin being prettrred. 

Sew the muslin In 10- ) 

yard lengths, giving 




into plv- 



aod obtain leverage, places his thumbs on each side of 
the cutting and parallel with his body (Fig. 1939), the 
right on Che side away from his body, the left on the 
other side, and presses evenly and flrmly; then shifts 
his thumbs no that they ar« at right angles with bis 
body and presses again; transfers the potted plant with 
bis right hand to the "flat." placing It with a little force 
to level the loose soil on top, reaching for another 
empty pot with his left hand as he does this, and re- 
ft is ma  



lade t 






work can be done as well rapidly . 

cuttings are in the proper condition as to root-derelop- 
mcut already described. Tbrre was a time when 5,000 
\H'T day of 10 hoars was considerfd the maximnm, and 

Markey. an employe of the late Poter Henderson, re- 
peatedly potted 10,000 verbena cuttings with two boys 
to aiaht In Uking away the plants as potted, supplying 
him with empty pots and cuttings, the requisite quan- 
tity of 'Oil having been previously placed on the bench. 
The writer was his only assi"laQt when he made his 
first great effort at "breaking the recor<l." when be suc- 
ceeded In potting 7,500 In 10 hours. Upon one occasion 
he potted n.AOO verl>en a cuttings In a day of 10 hours, 
whieh Is the bigbent number ever reached, 
spotting contfi-theld In Madison Square 
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Included In potting Is 
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iti In they are "set" perfectly level so that they 
, will bold water. They should be watered 
thoroughly and shaded as soon as they are 
set. ThB best method of shading when large quanti- 
ties are potte<l Is by the nse of lath shnttrrs. These 
are made by nailing rommon laths on three para]. 
lei pieces ot furring strip, allowing one Inch spare be- 
tween the laths. They may be maile any length. 



pieces 2 yards wide. 
Sprinkle the muslin co- 



IML Potting an oichld. 



liecomes dry. This care 
must be kept up for 3-6 
days according to con- 
ditions; the shuttem 
should l>e put over the 
plants early In the morn- 
ing, flrst watering the 

later Ibe muslin should 
be put on provided the 
sun is shining brightly. 
After the second day the 
period tor eovering the 
plants should be short- 
ened by putting shutters 

and mnsllD on later and ^.^^ t iscnt in two lo sho 
until the plants are suf  Proper cuudiilona lusido. 

flciently established to 
get along without them. An Important detail Is to havo 

ture and allow tor the proper "setting" of the plants. 
Another very Important detail, In ciuie new pots ara 
used. Is to thoroughly saturate them with water betoro 
Blllng, allowing sumcient time for the water to evaporate 
from the surface before using. It Is bad practice to 
work with wet pots, and worse still with wet soil. A 
good test ot the proper amount of moisture in soil for 
potting Is when It molds in the hand only under stroug 
pressure. Another essential, in case old pots are used, 
Is to see that they are clean inside at all events^ they 
should be clean outside b» well, hut If any old soil is 
found adhering to the inside of the pot It should be 
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.Martin potted },\i71i cuttings In one hour, 
the material used being arborvita cuttings 
without roots. 

The "standard 'pots (Fig. 1937), cannot be 
handled as rapidly as those without rims, 
for the reason that the lower edges of the 

gers of the workman sore. Consequently 
the pots witboat rims are to be preferred. 
The eHsenllals In good potting ara to put the 
ctittiag in the center ot the pot and at the 
proper depth, lo firm the soil thoroughly and 
evenly, and to leave one-fourth of an Inch, 






IMl. "SliUtlDB"BO establlahtd plant Into a laraw Pot. 

about an Inch wide, and sharpened down to one-fourth 
ot an Inch at the end. ( Fig. 1040. ) The handle should 
be round, and In a large place where much heavy pot- 
ting and shifting are done It pays to have some ot these 
Blicks in regular tool stock. After the plant Is placed 
in the pot and the latter filled with soil, take the stem 
ot the plant at the surface between the Imlei Angers 
and thnmba, the other fingers extended down the sides 
ot the pot, lift the pot about an Inch and set it back 
with a smart shock, at the same time pressing the plant 
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ilown mnd steadying it; this aettleathe soil cooslderably 

run it around the laside edge of the pot twice or so to 
pack tbe sell, add more soil M All up, flnlah by presaing 
evenly and flnuly the entire surfare with the thambs, 
allovlng hall an Inch of 
space t^tween ihe surface 



i the uppe 
>ols to bo]< 



edge of the pots t< 
water. What baa been 
said about aev and clean 
pots applies with even 
greater lorce to large pots. 
The (wttlne of orchids is 
a radically different opera- 
tion from the potting of 
purely terrestrial plsnta. 
about which the pr«ciidltig 
has been written. Take 
CatllcyaH aa an example. 
Being eplpbyt«s, the; do 



grow. Put t 
s small pots » 



. in 
>aible. 



I for letting 

peat and live sphagnum 

nioHa in equal proportions, 10*3. Aplanlmayt 

adding a small portion of of lu pot to aseartaln U li 

broken charcoal. If fresh- nwds a".bih." 

ly imported pieces are to 

be potted, cut away all the old. dead roots, pseudobulbs 

and leaves. If ibe fonaatlon of tbe piece is uneven it 

Hhoutd be cut In two, so as to combine the parts Ibna 

separated into a more symmetrical whole, with tbe 

growths pointing to the center. Have the pot thoroughly 

clean, Hit it about halt with clean "crocks" and small 

pieces of charcoal, adjust the piece in the center of the 

pot, distributing evenly any roots which remain; but 

flrat spread a layer of moHs over (he "crocks." then press 

the preparation of peat and moss evenly and moderately 

Hrm around the piece and In tbe Interstices between the 

nmall-siied stakes at the proper places U> support the 
piece, tie the growth to them, and tbe Job is finished. 
Fig. 1911 will show better than words con describe bow 
the plant should look after it is potted. 

Repotting, when necessary, is almost Identical in Its 
details with potting ItHelf. Tbe spring is tbe best 
time to do it, even with species nhlcb flower In the fall. 
Carefully remove all the old crocks and other mslerlal, 
no as not to injure tbe roota. a pointed stick being tbe 
be."t implement for the purpose. Then replace as care- 
fiillywlth npwmaterlal In Rclean pot. The undersigned 
dwells upon cleanliness 
repeatedly, for herein lies 
the great essential in sue. 
cessful plant ' growing. 
dotting orchids in bai- 
kets, which sounds para, 
doiical, iB Identical with 
. potting them In pots aa 
far as the essential dC' 
I taila of manipulation are 
concerned. The potting 
of bulbs la difoussed un- 
der nHlb. 
"Shifting" ia the tech- 
nical term used in the 



1M4. RcDDtling a sickly plant. 
The " shonlder" ir mhbwJ 
off as St b. r« flared by fresh 



poU. SeeFig. 19«. When 
tbe plant exliau^ta tlie soil 
in tbe small pot it must 



earth reduced in >iM. (Only 

height 1> shown.! trained eye detects at a 

glance by the appearance 
of the plant when it requires a "shift." Those lacking 
such training can discover It by turning the plant out of 
the pot and ciamlning tbe roots. (See Fig. liM.I.) If 
tbe oulMide of tbe ball Of soil on the lower portion is 
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well netted with roots as In Fig. 1M3, and panieuUrly 
if moat of them bave lost tbe fresh creamy while color 
of healthy "working" roots, then the plant tnnst best 
once shifted, or It will soon reach that sti«e which is 
the bane of the careless plant .grower; vii., 'pot- 

" Knocking out " la tbe technical term uaed bvflon'W 

way to do this is to take the pot In tbe rtgbt band, 
invert It in passing It to the left, as the plant should be 

E laced between the index and middle fingers of tbe left 
and, give tbe pot a smart tap on its rim on the edge 
of tbe bench and the ball of soil is separated from tbe 
pot; place the plant In a flat ready [or the purpoEie, and 
repeat. One tap is all that Is necessary in ninety-nine 
~ ~ out of a hundred. It is bad practice to get Into the 



-. of givi 



of tl 






asldering now the first shift. I. e 
2-inch to a 3-inch pot. 

Tbe plants having been knorhed out, the next opera- 
tion la to"Bhoulder°them. Tbia consists of remi.vinj 
the shoulder or edge of the ball of soil with tbe thumb 
and (oreflngerdown to where the roots begin. Fig. laM. 



Theoi 



.s is I 



lutritlou 



tsoil 



pot. As 
left band 



.. ^- i greateat possible advantage from shifling- 

Everythlng being made ready, the operator proceeds by 

putting A portion of soil In the bottom of tbe pot suflH- 

cient to raise the ball of soil flush with the edge of the 
s being done, reach for the plant with the 
put It in tbe center of the pot; almultane- 
landful of soil In the right band and All 

the pot, then grasp tbe pot betj "-- '-' — -^■' 

middle flngers of each hand, place 

side of tbe plant si right angles wi 

pot about a halt-Inch 

and set It back on the 

bench with a smart rap, < 

pressing with tbe 

thumbs at the same I 



then change 

not touched already ; 



mart operator 
CK>0 plants In 10 h 



^ 




This I 



orkU 



nade possible only by eliminating all unnecessary mo- 
tions and making them synchronous with each band in 
reaching for soil, pot and plant as described. One hand 
should not be Idle while the other Is employed. See 
Figs. 1945-S for good and bad examples of potting. 

Be careful In shifting not to set the plants too deep. 
The tendency of roots is downward, and only enough "f 
the stem to steady the plant In the pot should be In the 
soil. Plants set too deeply In the pots are easily over- 
watered, becaase so much soil is not within the Influ- 
ence of root action. A few plants which root from thi- 
crown, like lilies, should be set deeper than such plant- 
as roses, geraniums, fucbaias, palms and all planl^i 
whose root action is mainly downward. 

Do not give too great a shift at one time; that 1>, ilo 
not attempt to shift from a 2.1nch pot to a 5- or 6-inch, 
As a rule, an inch at a time Is best, especially for coni- 
purposes, where plants are grown to be shipjied 



s distal 



iring (ron 



s soft -wooded plan 
!- to 4-inch pola and 
of shipping does not 



shifted In 
from i- to e-iiich, a 

enter. But it would not be safe even with 
the same hi late fall when growth la slotver and tbe i 
are growing shorter. Hard-wooded planta. such 
palms. BEaleas, etc,, and even roses should nevei 
shifted more than an Inch at a time; in fact, it Is be 
not to shirt them later than September In any c 
The spring Is tbe best time to do It. 
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DralDBgt! 1b necessary ia nil pots over 4-iDch and fur 
bard-wooded plants even that sUe la better drained. 

TliiB la iwhnieall]' called "enKklDg,' I. e., placing pots- 
hKrds in the bottom of the pot to allow the quick pas- 
sage of water and admit air to the roots. Place a large 
piece aver the bole In the bottom o( the pot and the 
remainiler in smaller pieces. There are UBuallf enough 
broken pots around a place to supply the Qeeds. Char 
coal is an eicellent material (or sapplying pot drainage, 
none better. An inch or so of drainage la auffleleat In 
a 5- or 6.|nch pot, two Inches or so for all slcea above 
these. A bottom of broken stone, cinders or gravel is 
essential upon which to stand the pots, as such a stratum 
accelerates drainage, while at the same time providing 
a moist surface so bene&eial to plants In a greenhouse. 
A few words of eaotlon raaj not be out of place 
before closing this branch of the snbject. Never shift 
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plants well set with good flowers are wanted ; an<l lu 
these days such plants will bring enough in the bent 
markets to pay for the space and tronble. For 2- and 
3-lDch pots use sifted soli, but for 4-incb and over soil 

ivell broken, but having plenty of fiber from sod In It, 
should be used. Always water plants thoroughly after 



 again . 



mil I 



._ . the bottom, 
w dryness half way dowD the 
Patbick O'Hama.. 



pot an the outside. 
POVSKEIIA. See Puya. 
POnSTHLBA TilloM, See PkoUnia. 
PEAIBIE CLOTEB. Ptlalailemon. 
PEAIBIE DOCK. SilpMum lerebinthiitacium. 



i. Too deep. 



1M7. Too hlch. 



plants while the ball of soil Is wet; It should be dn 
enough to crumble readily to the touch. Never shin 
into dirty pots: it will pay to clean them, especially the 
Inilde. Never shift a pol.bound plant without loosen- 
ing the soil on the surface of the ball. A few smart 
raps with the closed Sat will do It ; or better still repot 



flsary frequently when plants b 



.; flucb, for insti 



entirely and the plan 



IB Her 



n growing li 



taklnf 



for C«. 



Wfdilrli 



and which It Is almost Invariably fatal (« break. It Is 

In 6-lncb pots, using 1 Inches of clinkers as a bottom. 
These check the downward growth and Induce develop- 
ment of fibrous roots In the soli, so that the tap-root 
may be cut oS l>elow them and the ordinary 3-inch pot 
used with safety. It Is not necessary to use the deep 
pot for roses in any case. Plants which exceed the 
diameter of the pot should lie given room to allow for 
development. The best market growers plunge the 
pots in soil to half tbelr depth, as It Is necessary in the 
spring months because of the rapid evaporation of 

bellolropes, petunias, etc. Care inun be taken, how- 
ever, to lift Ibem occasionally so an to prevent the roots 
from getting hold In the soil through the hole in the 
bottom of the pot. Ten inches apart from center to 






19W. Put too full. 1M9. OomL 

FSZHASTHEB (Qreek words, meaning drooping 
bloiiom], Compdiita, Rittlisnakb Root. A genus 
of about 16 species of tall perennial herbs, of which 10 
are natives of North America. A few species are offered 
by colln^lors. Prenanthes are leafy-stemmed plants 
with dull colorvd heads borne in splke-like terminal 
panicles. Lvs. alternate, lower ones petlolate. sagittate, 
cordate, often much divided: upper ones aurlculate and 

terete, t-S-angled, usually striate. The species are ex- 
"-'mely variable. They are of easy cultnre Id any good 



soil. 



rubby plant pnine It back 
according to Its needs and condition. Shade such 
plants until danger of wilting is past and water spar- 
ingly until new and vigorous growths appear, showing 
that the subjects have regained their normal bealth. 

There are a few cultural details Intimately associated 
with potting which may with proQt be added as a 
closing paragraph. The high, narrow pot shown on 
the extreme right of the line of pots in Pig. 1S37 Is fre- 
quently used for nises and palms by some, enpeclally 



B. HtadM S-l-nd.: 

altiirim*. Linn. . 
alender: fls. greenlsl 
whitish. July-Oct. 
and Tenn. 



. /avolucrs gJabrDvi. 
roJ-icrc v,ry nam 

lAict. 
variable species, 
n open or sbade, 



o Oa. 



B8. Htadi 8-lS-nd.: incotncrc broadtr. 1)4S Unt* 
Ihick. 
c. Pappui dttp einitamon-ftrotfii. 
ilba, Linn. Stem 3-e ft, high, nsnally purplish: In- 
florescence thyrsuld- paniculate: fls. dull while. Aug., 
Sept. Open woods and sandy soil. Canada to Ga. and 
111. B.B. 3:2X9. Mn. 3:1BI. 

cr. Papput ilrOK-olortd, 

MnxBtirlft, Pnrsh (ffdbaltit Frdztri. DC). Stem 
usually about 2-4 ft. high, sometimes purple spotted: 
Ah. purplish, (creenlsh while or yellowish. July-Oct. 
Ont. to Fla. and Ky. B.B. 3:289. 

A*. Inroluere hir»ule-pnbtictnt. 

ntMmdaa, Hlcbx. Stem 6 1n.tn3 h.hlgh: stem-lvs. 
mainly seuslle, while they are mostly petlolate in the 
other species here described: fls. purplish. Aug., Sept. 
Moist open placea. Canada to N. J. and Colo. B.B. 
3-Ml- P. W, BaROur. 
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PBESTARIA (probablf named after CharlnH Preston, 
ft correspondent ol Hay). Apocynicea. About 3U spe- 
eieg of tall climbers from tropical America. ['. tfnota 
Is a tender foliage plant once offered in America at 
Ec\itei nnlant. Prcstoala differs from EchileH in bav- 
IngacallouB ring inside the corolla'tube at the throat 
and often & linear, erect scales below. Other generic 
rs: calyx with 6 entire or lacerated scales 



rolla SI 






at the throat; lobes 5: ovar; with 2 distlnc 
seeds comose at the apex. 

The following points ore adapted from Lowe's Beauti- 
ful Leared flantg ; P. t^ttBta is cullicated for the net- 
wort of crimson veins on its foliage. The plant blooms 
rarely, and Its as. are far Inferior to Ei-hlies or Dlpla- 
denia. When properly cullirated it makes a cbamiing 
subject, but It neglt-cted It Is as worthless as a weed. 
It can bardl; be prupagated by cutcings; tbe fleshy 
roots are out into pieces \-2 in, long. The plant de- 
mands a temperature of 85° F., with an atmosphere as 
moist as possible. Foliage should never be syringed. 
Young plants should be raised every seaiion, as older 
plants become unsightly. The plant was formerly con' 
Blderably grown, being trained (n a balloon -shaped wire 
trellis. Needs wannth to bring out tbe markings. 

TOliH, Mottet [ErliMti nilant, Anders, Eamadic- 
lyon vtnitum, Llndt.). Lvs. opposite, ovate -lanceo- 
late, villous beneath: fls. yellow, in pedunculate pani- 
eles: corolla-lobes roundish, wavy. 8 1. Vincent In tbe 
West Indies. B.H. 2473. Lowe 56. W U 



PKIDI OP niDIA. Xtlia Audtraeh. 

?KI1I. See ZIgKttrum. 

FBIKBOBS. Primula. AztMn F. is Arntbia cor- 
nala. Caps P. is Strtplocarpnt. ConUDOQ P. Is Pri- 
mula rulg«rii. EnKliab P. is Primula vulffari: 
BTUdng P. See ISHolliera. 

PEUBOBE FEBKLZBa. !farriiiu> biHor^it. 

ntmVLL (Prinuta vtHt, the "first In spring," was 
an old appellation of one or more of the species). 
Primulifeir , Priurobi, Low herbs, mostly spring- 
blooming, with monopetalous salvertorm fls. In clusters 
on scapes that arise from a radical cluster of leaves, tbe 
fls, usually showy (pink, lilac, purple, yellow, while), 
with a tul>e usually surpassing the S-tontbed or S-cleft 
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In different flowers of the same species. Fig. 1950. See 
Darwin's work, "The Uiffereot Forms of Flowers on 
PlanU of tbe Same Species." This polvmorpbism Is 
associated with cross -pollination. Frimul'as are Datiit< 
to the north temperate lone, only one being known In 
the cold parts of southern South America, and one in 
Java. They are mostly boreal or alpine plants. About 
a doien are native to the colder parts of Nurtl 
The greatest eitension of [be alpine section 
the Himalaya region, in which there are mo 
species. There are several showy Chinese species. 
some of which are now in general cultivation. Tliv 
total number of species Is usually plai'ed at IW-100, but 
I'ai, the latest monographer ( Moiiographiscbe Ubersii'ljl 
Uber die Arten der Gattung Primula, Leiptig, iN-K 
and In Engler's Bot. JabrbUcber vol. 10), admits U3 

The outdoor Primulas nhonid be protected from 
the midday sun. Uive a covering of mulch in vinlrr. 
They are amongst the flnest of all bardy planl^. 
Primulas are mostly perennial. Several culturat group" 
mav be rrcognlied: (1) The alpine section affords 
some of the most nseful plants for rock and alpine 
gardens. Tbe relatively little attention given to alpine 
gardens In this country is tbe reason for the ne- 
glect of these charming sprlng-flowerlng plants. (I!) 
The polyanthus class, comprising fully hardy spring- 
flowering plants, suitable for culture under ordlDary 
garden conditietiH. and always popular in this connlrv. 
Tothesameclassbelongthe true cowslip (/>.o/nrft<i){MI 
and the oxllp {P. tlalior), but thtrse are rarely seen in 
our gardens In their pure form. All are easily propa- 
gated by division. {'Jj Yellow -flowered or purple-flowerid 
Tertlelllate-clustered outdoor species, of the P. mr- 
prrialii and P. Japonica type, some of which are bardy 
even In the northern states with some winter protection. 
(4] The true greenhouse species, represented by the old 
P. Sineniii (Chinese Primrose), the more recent P. 
obconira and the sllll more recent P. Porbtti. Tbei>e 
are Chinese species. Tbe colors are of the cyanic 
series. (5) The auriculas of gardens, developed from 
P. Auricula. In the auricula and cowslip groups by - 
are many, but elsewhere iu tbe genus good by- 



re usually treated as alpine o 
|>artlally shaded places sdmir 
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I, Polyanthus Di 



calyx : corolla with 5 spreading lobes, v 

at the base; sUmens 5, aiflxed tothe coi 

1-1aculed, with many ovules on an oxili 

undivided filiform style and a capitate stigma. Tht 

flowers of some Primulas are strongly dimorphic oi 

trlmorphlc- the stamens and pistils of different length; 



brids I 

The hardy Primula: 
rockffork plants, to i 
habit, and love of co 
ably suit them. The i 

species that are suited to alpine and rock gardens should 
consult Correvou's "Les Plantes Alpines et de Rocail- 
les." Paris. 1»95. For (be present purpose, the writer 
selects a list of tBelve species recommended by Sclfe- 
Leonard tor alpine gardens in England (Jonm. Boval 
Hort. 19, p. 5a (lBi*5|: 1. "Tlie golden yellow P. Au- 
ricula, which bas tt>e additional interest that it is cer- 
tainly one of tbe original parents of our florists' Auricu- 
las. *-Z. "That loveliest o( white alpine Prininlaa, P. 
vitcota, var. nivalit, not to be confounded with the 
rarely seen P. nicalii of the Himalayas.- P. viteoia. 
All., is a variable species with roneltes of oborate or 
nearly orbicular lvs. that are toothed above, and short 
scapes bearing umbels of mostly purple or rose fls.,i>ilh 
corolla-lobes deeply 2-Iobeil. Eu.— 3. P. rossa and its 
vars. grandiflora and iplnulenM (see No. 21). -4. "If 
vou want a large and robust alpine species with rrims<<n 
flowers to match with P. rMcmn, var. nii-alit. Uke P. 
ftscnin, var. major" {^P.Ptgritichii, Stein, bnl It i' a 
hybrid ot F. Auricula and P. vitei>ia].-b-9. "So gr>at 
Is the number of flne forms and hybrids of this well- 
known P. viicota that the next Ave of my items inni>t 
be taken from their ranks, vii.: P.ciliala (of ganiensl, 
with a good blue-purple flower; P. dliala, var. purpur- 
o(u, a brilliant red or erimson-pnrple ; P. Balfouri. a 
beautiful Scotch hybrid of a rare tone of color; P. Lind- 
(ayann, a scarce and fine hybrid from the same nonh- 
em gardens, 1 think; and P. ciliata, var. coccitita, of a 
rare red shade. "-10. P. ipiclabilit, Tratt., P. Wutfini- 

s narrowed nno, Schntt, orP. ClM<iann, Tausch.. all from the Alps. 

tube: ovary These are considered to be forms ot one species by 
. ._j , , ,.... p^ keeps them distinc" " 




all members of the Auricula gronp.-ll. P. glaueiMtini. 
Mot. (P. calyrina, Dnby). one of the Auricula group. 
Alps. -12. "That perhaps most satisfactory of all. for 
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either open-^r rockery or frame, the ohinntng P. 
mart/iivtlii. Curt., of the M»ritirae Alps." Ic Is a coni- 
p«ct pluit with obloDg or ovul deeply dentate white- 
marKined Lt8. and purplish lis. B..M. 191. L.B.C.3:2TU. 
Per bortioulturJ mcouois of PrlmulaR. see Jouni. 
Boyal Hort. Soc. 1E86, 1891 and 1H95; Himalafan Prim- 
roses, 6u. 16, pp. 534-535 | W. Munro) ; Indian PrlraroaeK, 
Qn. 11, pp. 580-582; Hardy Primula*, Gn. fiO. pp. J72-37G 
(P. W. Meyerl ; PrimroRes and iheir allieFi, G. C. III. 27, 
p. 325, et aeq, (B. Lindsay). PorUeilcan Primrose, see 
<Sw>lhera. , □_ r. 



The geuDt Primula coptatnB many charming 
beautiful species; tbey ootoAly brighten ourgarden 
spring and summer, but all throagh the winter 
can enjoy the blossoms of many showy species in 
"- There are many species that can nol 
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volred In obscurity, although some think it is a cross 
between the primrose and the cowslip. It Is a fat-orlte 
garden plant and deserves lo be so. Its flowers have 
jharraingly rich colors. Tbey are most generally used 

oueht to be plaiiteil In beds where tbey are partially 
shaded during the hottest part of Ibe day and a liberal 
supply of water giyen lo them, as thuy are very Im- 
patient of drought. When they are through blossom- 
ing they may be removed from the beds, lo make room 
for summer bedding plants, to some moist shady place 
where they can remain until fall. They are then 
divided and planted In coldframes for the winter. 
In spring they are transplanted from there to the beds 
again. In sheltered parlH of the rock garden they can 
be grown luceessfully. They take kindly to pot culture, 
and many of them are grown In this way to decorate 



tMl. PrimnU Slnanala ( : 

cold winl 



W). 



dry. 



grown in the NorLli, owing 

less, with some carea large number of choice sperieacan 
be gromi. There are some which grow Iniuiianlly out 
of doors; others citn be grown la cohitramea with a 
northern aspect; and a large number are some at our 
showiest green bouse plants for winter decorarlon. 

The apeeles of Primula are generally raised from 
seed, but varieties which do not come true from seed 
are Increased either by dlvUion or oiittlngs. The seeds 
of hardy Primroses should be sown Boon after they arc 
collpcted. as their vitality la impaired If they get too dry. 

The Eurnpenn Primrose, Primula vnlgarii ,v\\\i many 
of Its garden forms, thrives ailniirably In a moist, deep, 
light soil, with partial sha<le, and a sliaht protection 
tti dry leaves ormeadow hay in winter. It Is easily raised 
from seed. A good strain Is important. It some of the 
very best varieties are to be obtained. The cowslip, 
P. offielnalii. and the oxllp, P. tlaliar, grow under the 
•am* condillons as the above. 'The polyanthus has 
been in ciiltlvatlon for many years, yet Its origin Is in- 



lant, as the flowers are beclnniiut to appear. 

conservafories in spring. Of late years the Primrose 
and polyanthus have been forced In spring by Sorlsts 
fur cut-flowers, those with line yellow blossoms being 
most in demand. The polyanthus can bo raised from 
seed, but some of the fine varieties aro best propagated 
by division. 

The common auricula, P. Avrltvln, is best grown In 
pots in a cool greenhouse or in coldframes. In a pro- 
tected corner under the shade of some hemlocks at the 
Harvard Botanic Garden, there has been a good clump 
of this plant growing and blossoming annually for the 
past ten years. See Aiirieuln, vol. I. 

P. aiiririilala, a pretty little Asia Minor species, can 
be Brown In a warm sheltered position. P. coitHsoidit 
arly In spring, and requires slight pro- 



of this plac 
requiring a 
during the m 



•inoia is a beautiful native plant 
and a damp situation with shade 

, __ part of the day, P. dtntieutata 

from tbe Himalayan Mountains and Isqulle hardy 
garden, grown In a moist, deep, rich, loamy 
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rorm wlch while Bo' 
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f v«rIotleB of this gpeeies, but the 
i should be 
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around the ptftDts iu winter. If grown In a low, duup 
position, tbe crowua are lisbl» to rot in winter. Id b 
warm sheltered poaiclon In the rock garden P. capilata 
may be grown, but must be well sheltered from the hot 
gummersun. P. Japonira is a splendid hardy plant and 
grows Tlgorously Id a rich, dei'p, moist soil. When the 
plants become established they self-sow thenisclTes. It 
also makes a good plant to force in pola in the spring. 
Tbe need of this plant ought (obe sown as soon as ripe: 

require a long time to germinal 






art Prim 



iny nan 






_.. .__ „ _ >, Uagenta Queen, 

, Rosea striata and Violacea. A light soil 
icbed with decayed leaf -mold, a sheltered 

tosition with partial shade and a covering of dried 
^aves in the winter are the niiiilremcnts necesBary 
for success with tltis Primrose and its varieties. This 

in spring. 

There are a number of species of Primula that are 
grown in the greenhouse, but the most popular la P. 
Sintniii. By selection and crossing there are many 
improved varietiea from the pale pink plant that waa 
Introduced in 1820. Every shade of color from pure 
white to deep crimson and even deep blue is obtained in 
the flowers and also great variety In form and doublc- 
neart. Not only has the llower been improved, but there 
la a great variety to be had In foliage. The double 
forms are increased by cuttings; semi •double sore raised 
from seed. The named vorielies are raised from seed 
sown annually and they come true to color. There are 
several strains of seed which receive separate names, 
but to got a good strain is important. It requires as 
uid labor to raise plants from a poor strain 
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to begin with, but Ihe nnperlor ([uolity of the blossoms 
and plants pays in tbe end. The first week in April 
In a good time to bow the seed in order to get plants 
to flower early the following] winter, and about the 
middle of May for a second hatch to succeed the flrat 
sowing. Sow the seeds in well-drained shallow pans. 
Uae finely aifted leaf-mold, loam and sand in equsl 
parts. Cover the seeds lightly and place the pans 
when well watered in a temperature of about G0° Fahr, 
Sometimes the seed does not germinate evenly; Ihe best 



SI. aiDBle and f 



ursl siic. 



thing to da then Is to priek off all the young plants in 
fresh soil similar to the above. Shake a little fre^h ai 
over the seed-pan again and place it In the same tei 
peratiire. and very soon (he remainder of the seed w 
germinate. When tlie young plants have three or fo 
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leaves they ma; be potted off singly into 3-iiicfa 

pots, using a compost slightly rougher than the c^e 
used In the seed-pans. When the small pots are Qlled 
with roots the plants may be shifted into larger ones, 
the final ahlft being Into 6-inch pots, najng a com- 



lery damp place 
and not too much abade. P, roam, a Himalayan species 
with good qualitlea, can be grown in a sheltered 1>laoe. 
but must be given a covering o( dried le 
winter. P. Sieboldii is a distinct Japanea 
Is an exceedingly showy Primrose when grown under 
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post of good fibrous loam, rotten cowroanare, leaf-mold 
and sand. When given the llnal potting care ahoald be 
taken that the base of the plant rests on tbe soil, but It 
should not be buried. If the plant Is not potted right 
it will be loose at tbe crown. When this la the case the 
only remedy is to place three small alakes in a triangle 
round the crown; this helps to keep the plant steadv 
when top-heavy with blossoms and foliage. When the 

8otH are full of rooCa, weak liquid manure made from 
resh cow manure may be given once a week. During 
the summer they require shade and should be grown in a 
cool greenhouse or frame, where they ought to have 
plenty of air at all times. In winter a tempentun of 
45° F. suits them well, and they last much longer in 
blossom than if kept warmer. This Primrose is seldom 
troubled with Insect pests. Some of the best and most 
distinct varieties are Busaelra Queen of Whites, Alba 
magnlflea, Princeas Louise, Ches  > -^ > • 
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1 Farquha 

The semi-doubles can be had In good distinct colors, but 
the old double white is the best double ChiDc 
rose and should be more grown than it Is t 
Sutton's Primula sltllala is without don 
finest and most graceful Primroses we have for green- 

Howers Is the most pleasing; but the red and pink 
shades arc al.io attractive. The foliage is like that of 
P. SineniiA, but the flowers are tar more gracefal and 
produced In whorls on long, erect stems. This plant will 
blossom from November to May. It requires the same 
treatment as the Chinese Primrose, only the seeds can 
be sown a little earlier. 

Primnta flaributtda Is a charming wlnter-Roweriog 
greenhouse plant from western Himalayas, lie yellow 
flowers are produced on stems from four to six inches 
long. There is an Improved form which boa larger 
blossoms than the type. This plant Is easily raised 
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from seed. Primula Forbesi comes from China. It is 
a <lwarf , compact plant, and its lilac flowers are pro<luced 
in whorls on long, wiry stems, as they are in P. 
Japoniea, It can be raised from seed or increased by 
division. P. obconica is a very showy plant and wiU 
produce blossoms almost continually. It would make a 
valuable florists' plant if it was not that it is slightly 
poisonous to the touch. It has been greatly improved 
since its introduction in 1882. The best form now in 
cultivation is P. obeonieaf var. grandiflora fintbriata. 
Young plants are easily obtained from seed and can 
be grown in the greenhouse in one summer until they 
are large enough for 8-inch pots. Primula verticillata 
is a desirable greenhouse plant with yellow flowers 
which are produced in whorls on the stems. It has 
handsome foliage covered with a white mealy powder. 
If this powder is washed off with careless watering the 
plants are never so handsome. Robkbt Camebon. 

JRunning Notes on Primula,— Of the greenhouse 
species, P. Sinensis is the old stand-by. The single 
forms are easily grown from seed. It requires about 
seven months from date of sowing to bloom. For fall 
flowering, sow in March. Soak seeds 24 hours in water. 
This will insure a more even germination. Then sow 
in pans filled with light sandy soil, covering the seeds 
only very thinly with sand ; temperature 70° F. Keep 
pans always moist and shady. In two or three weeks' 
time, in case seeds were fresh, which is most essential, 
the young seedlings need pricking out. For that pur- 
pose flat boxes or earthen pans filled with a mixture of 
two parts peat and one part common garden soil are the 
best; do not take pots, because they are too deep and 
do not dry out fast enough. Keep shady; temperature 
70°. When large enough, transplant in thumb-pots very 
loosely and not too deep. Mixture of soil and the tem- 
perature should be the same as previously advised. Keep 
plants shifted into larger pots as fast as they require it. 
Do not let them get root-bound. Make the soil heavier 
at each transplanting. At the last shift, which should be 
from five to six months from date of sowing, use liberally 
of cow manure and bone-meal. Through the whole sum- 
mer plants should be kept shady and cool, syringing 
overhead twice a day. Get them accustomed to the 
sun in fall. Temperature in winter 50° to 60° F. Double 
Primulas can be propagated by cuttings in moss at a 
temperature of 70° to 80° F. After they are rooted, treat 
them the same as seedlings. The best time for propa- 
gating is in February and March. We need hybrids of 
this Chinese Primrose with other greenhouse species. 
The writer has succeeded In making a promising cross 
of P. Sinensis and P. obconica. This is figured in 
American Agriculturist, March, 1900. 

Primula obconica and the form known as P, obconica 
hybrida should have treatment exactly as for P. Si- 
nensis. P. Forbesi is a small lilac-flowered greenhouse 
species, requiring the treatment given P. Sinensis, It 
is now becoming well known. 

Primula Auricula^ the Primrose of the Alps, has 
flowers variouHly colored, mostly yellow. Hardy or 
half-hnrdy, needs light soil, plenty of air and sunshine; 
good for rock work. The Auricula has never become 
popular in America. 

Primula cortusoides and P. Sieboldi are beautiful 
species of Siberia, of dark rose color. Hardy; give 
plenty of air and a very sunny, rather dry exposure. 
Very satisfactory spring flowers. 

Primula eapitata has flowers violet-blue in dense 
heads. It is one of the most beautiful species of the 
Himalayan region. It is difilcuit to cultivate here, be- 
CNiiHe it needs a very cool temperature. Sow seed in cold- 
f riime, prick out as soon as up, keep on growing outside 
in a cool place through the summer. In fall they may be 
potted, and, kept in the coldframe through winter; they 
will be beautiful pot-plants in spring. It is a good plant 
for rockeries if it gets a place which is sheltered from 
the sun and yet not shady. P. dentirulafa and var. 
Cachemiriana are hardy. Give a moist, "unny place. 

Primula Stuartii has dark yellow flowers. This beau- 
tiful species is half- hardy; it needs a light soil, but not 
dry, with full sun. Covered with a box over winter, it 
will come through safely. It is rarely seen in this 
country. Ai>olf Jacnickk. 



aeauiis, 16. 
alba, 17. 
amctna, 10. 
Aorienla, 1. 
aoricolata, 20. 
Boveasa, 3. 
Cachemiriana, 17. 
eapitata, 18. 
Oxshemiriana^ 17. 
catdescens, 15. 
Okinensis, 7. 
oortosoides, 0. 
Oourti, 3. 
Cowslip, 13. 
Casiekiana, 25. 
denticolata. 17. 
elatior, 14. 



iin>xx. 

erosa, 10. 
farinosa, 22. 
fllicifoUa, 7. 
flmbriata, 7. 8. 
floribnnda, 2. 
Forbesi, 11. 
grandiflora, 8, 10. 21. 
imperialis, 5. 
Japoniea, 6. 
Kashmiriana. 24. 
longifolia, 20. 
Mistassinica, 23. 
obconica, 8. 
oflAclnalis, 13. 
Oxlip, 14. 
pocultformis, 8. 
Polyantha, 16. 



prcenitens. 7. 
prolifora, 4. 
polcherrlma, 17. 
purpurea, 17. 
pusilla, 23. 
rosea, 8, 21. 
Riisbyi, 26. 
Sioirica, 24. 
Sieboldi, 10. 
Simensis, 3. 
Sinensis, 7. 
stellata, 7. 
Stuartii, 27. 
variabilis, 16. 
verticillata. 3. 
vineiflora, 12. 
vulgaris, 15. 



Kit to ths Groups. 

A. Young leaves involute (rolled in- 
wards or upwards ) . 
B. Lvs, thick: fls, umbellate: invo- 

lucral bracts usually not leafy. 1. Auricula 
BB. XfVS. thin: fls.verticillate: bracts 

leafy 2. Floribunda 

AA. Young lvs. revolute (rolled back- 
wards), 
b. Plant largSf with yellow or pur- 
ple fls. in successive whorls . . 3. Proliferjb 
bb. Plant with fls. in umbels or 
heads t or if in whorls the plants 
small and slender {as grown 
under glass) and the fls. lilac 
to white. 
c. I/vs. lobed, the lobes dentate or 

erenate 4. Sinenses 

CO. Lvs. not lobed f or only indis- 
tinctly so, 
D. Calyx enlarging after flow- 
ering, leafy 5. MoNOCARPiCiK 

DD. Calyx not enlarging, 

E. Fls, not bracted 6. Barbate 

■E. Fls, bracted f either soli- 
tary or many. 
w. Foliage distinctly pi- 
lose or pubescent, 
a. Each flower dis- 
tinctly stalked 7. Vernales 

GO. Jffaeh flower sessile 

or very nearly so. 8. Capitate 
FF. Foliage glabrous or 
only minutely pu- 
bescent, 
G. Involucral bracts 
gibbous or eared 
at the base, 
H. Capsule globose f 
included in the 

calyx 9. AURlCULATiB 

HH. Capsule oblong - 

cylindriealf ex- ' 

serted 10. Farino&JB 

OG. Involucral bracts 
not gibbose nor 
eared: capsule 
cylindrical : peti- 
ole narrowly 
winged 11. Ntvax.e8 

1. Auricula. 

1. Anrfeola, Linn. Auricui^. See p. 118 and Fig. 
171, Vol. I. Low, with a radical rosette of thick obovate- 
cuneate glabrous or pubescent mealy lvs. 2 or 3 inches 
long, which are often erenate on the upper part: scales 
3-6 in. long, erect, prominently exceeding the lvs. : fls. 
in an umbel, sometimes as many as 20, bright yellow and 
fragrant, short-stalked, subtended by minute oval mealy 
bracts, the segments obovate-cuneate and emarginate: 
stamens dimorphous.— This description represents the 
wild form as understood and described by J. G. Baker 
in B.M. 6837. *^It is one of the most widely spread of 
all the species,** Baker writes, *^a8 it extends in a wild 
state from Dauphine and the Jura on the west through 
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Switierluid to Xjomharcly, the Tjrol, Hnugary and 

flowers of many colore. It is paasible that some of 
these forms »re hybrid pro(r<-ny with related specieti. 
Baker writes: "What the relation la of this widely- 
spread wild type to the iniiUltorm races of the gardeu 



Mt. Slnal, 

Bli^Dder-tubed tight yellow Bs. about % 
on slender pedicels In a whorl of Hbar( 
Iva., the whorl " ' - -' 



k spot in thp ri-DI 
terestJDg pUni n 



3 and slandiog well above Ibe ro 



BF, growing I 



r 20 in. 



Ire. nearly 1 ft. long; root-lvs. obiong-laDcn-litr, 
mealy: lower bracts oblong and 3>nerv«l. ili» 
npper ones smaller and 1-Derved: calyi bnudly 
csmpanulate, the lobes deltoid-lanceolate and en- 
tire : corolla-tube 3-4 times lonjcer than Ibe caiiT 
and more at less mealy, the & SFfcmeDls olwvaf 
and entire, emarginate at the end, eontrarled nl 
the base. Abyssinia. B.M. 6042 < an P. rtrhnl- 
lata, var. Sitiettiw). -A striking plant, with btire 
salverfonn yellow fls.. the corolla-Iiibe nrar)} :' 
In. lend. Whorls 2 or 'i, many-fld. Not lo be nin- 
founded with P. Sitiensii {Ho. 7), a wholly difltr 

3. Pnounox. 

*. Floveri yellotp. 
4. pnUlsn, Wall, ijtout, xtrlking species >iih 
scape often IH in. high: plant green, not mesly: 
any, long-oblaneeotate, ofton more than 1 fr. 
ibtuse, entire or Sneiy toothed : Ha. in suctea<iv( 
on the slender erect acape, pale yellow, (be tuli' 
eiceedlng the short-toothed calyx, the lotws iIbI 
lallowly obcurdaCc. Beogal. B. H. 6732. -N<1 
to bo in cult., but in»erlcd here to distinfrui-li 



withw 



h it w 
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s a subject that still remains to be fntly 
t.» Pai mentions various natural hybrids. 
2. FlobIBOnDX. 
2. Horlbdnda, Wall. Hairv: Ivs. rather thin, 3-6 it), 
long, ovate or elliptic or oboVate, with a broad petiole, 
strongly nerved and reticulated, the margins coarse- 
toothed : scales nlender but erect, 10 In. or lens, bearinic 
loose whorls that are subtended by three or four leaf- 
like toothed bracts: lis. amall, Roideu yellow, the slender 
tube eiserted beyond the deep-cleft calyi, the segments 
obcordale and entire. Himalaya. B.M. 6713, where 
Hooker remarks: "The plant here figured is found at 
lower elevations in the Himalayas than any other of the 
numerous species that Inhabit that rich region, occur- 
ring between 3,!)00 and C,oOO ft. along tlie whole division 
of the range which eilends from Kumaon to Kashmir." 
Also in Afghani-Ian. B.M. 6712. Gn. 41:(f63. G.C. III. 



:. 189o, 



.400-1. at. 45:1424; 47, i 



27:1! 

3. VtrtlalUftta, Fi>rsk. Plant growing about 1ft., bear- 
ing yellow fls. in leafy whorls: Ivs. lanceolate or oblong- 
lanceolate: bracts 1-nerved: calyi bruaiily campanulHte, 
deeply 5-parled, the spgrnents linear and entire ; corolla- 
tube about 5 times longer than calyx, the segments ob- 
long anil obtuse and emarginate and tbe base scarcely 
oontracted. Arabia.-Probably not in cultivation, tbe 
plant known under this name in ganlens being the tol- 

Tar. BaT«4llB, Mast. (P. £ni'e<)>i'i,Decne. P.rtTlitil- 
M!a, Hort.). Lv». broadly Bpatiil«te: bracts 3-nerved: 
calyx cylindricat-campanulate, with ?i deep dentate lobea 
or divisions: cornlla-tube '!-% times exceeding (be calyx, 
the segments rounded and crenulute. contracted at the 



ipniilii. Jungh. The noblest of cultlyated Pri- 
the scape rising 3^ ft., and bearing five or fIi 
. of deep yellow flowers of Srni snbatanee. — (Itii'c 
nded with P. pTotiltra, from wbicb it differs, ur 
gtoUooker, in "the more robust habit, the thirbT 
3, broader midrib, close reticulate nerratlon. tuA 
\ surface of the foliage and its deeper coluiwl 
1." The leaves are sometimes \% ft. long; llie.r 
I gob Ion gob lanceolate in outline, obtuse, the insi- 
eset with manv small very sharp teeth, and the 
e much blistered and reticulated: fls. deep yd 
almost orange, % in. across, the tube Ji In. Iouk 
_uu u.Dch exceeding the abort-toothed calyx. Mt.'. uf 
Java. B.M. 7217, On. 40:823. G.M. 34:7l»-9. Nil 
hardy north. 

Kx. FloKtrt purple iorvrliile). 

6. Jap6llle*, Gray. Scape 1-2 ft. tall, bearing sett tbI 
superimposed whorls of clear purple fls,: plant irl>- 
brous, not mealy: Iva. oblong-obnvate or spatulate. "Ii- 
tuse. convex above, much reticulated, the margini ni'li 
small leelb: fls. 12 or more In each wborl, about 1 in. 
across, the lobes obcordate, the corolla-tnbe nearly thrre 
times as long aa the short ealyx-lobes. all the fls. promi- 
nently stalked. Japan. B-M. 59)6. P.S. I»:l!>3l>-1. 
I.H. 18:69. On.29.p.SS2. R.H. 1S71:ST0; ISJW.p.lW. 
P.M. ia7I:.'i37-8: 18T2;9.-Th«re am whiie-flowi k-I 
forms. Blooms early in summer tomldsnromer. Uskr* 
a noble plant in deep moist soil and a shaded plirr. 
Hardy at the North. 

i. SlKENSIS. 

A. Calyx looir and lar^/f, otItH ititlaled, 
B. £f«. detp-lobed. 

7. Bintalla, Sabine (P. VhinfatU, Hort.). Chinese 
PbiWbOsk. Figs. 1951,1952. Trunk short and woody, bni 
as known In gardens the plant Is practically Bt«m1r^•. 
tbe ample foliage and the strong sborl scapes arisini; 
directly from tbe surface of the ground or very near it: 
whole plant aoft-halry : Ivs. oblong-ovate to nearly 
round-ovate, soft and usually limp, several-lobed and 
the lobes toothed, long-petioled: scapes erect, aev^ral: 
fls. now of many colors, several to many in an umWl, 
large and showy, satverform, the segments obcordale; 
calyx Inflated. China. Winter bloomer, as grown In 
greenhouse*. B.M. 2564. B.R. 7:539 (as P. ;iftFm7<n»l. 
P. S. 22:2334-37. I.H.:t2:S51: 35:42. Qn. Bl:1124 and p. 
4<!9. G.C. Jll. 25:161,203.205. Gng. 2:91. A.F.8:ii23, 
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625, 671. P.B. 4:29,-The Chinese PrimroBe Is now ei- 
ceediDglf vuiable. Tbere are double-lid, tormH of vari- 
ous BhkpeB Biut colore and of varlnua de^rreen of dou- 
bling. For plctursB ot vBiiouB double sud halt-double 
forma, see B.H, 1867:250, 330. F.S. 20:2145. I.H. 
31:512; 35:42; S8:120. The norru.l form ot thla Priui- 
ruse bftB a somewhM flat-toppeil flowei-cluater, but 
Ihere kre forms with pTnmidal and eloQgnted c]ust«rH. 
Var. It*!!*!* {P. iMlila, Hort.) Is a farm with band, 
some star.like loHB-Btemmed fls. in successive whorls or 
tlera In a Ionic open clua(«r: recent. Gn. 53, p. 229: 
57, p. 62. A.G. 18:201-, 20:384-5. A.P. 12:605. Gng. 
5:167. Pretty. Primula Siniiitii was Introduced Into 
Eugland from Cbluese gardens in 1820, but it was not 
until 1HT9 that the original wild form was known to bota- 
nists. For accounts and pictures of this wild fMioTOBe 
a« grown in Englixb gardens, see essay by Sutton in 
Journ. Koyal Hort. Soe. 13:99 (189I|. G.C. III. 6:115; 
8:564; 9:209; 11:13 (figure rBpro.!uced In A.O. 13:245). 
Gn. 49:1058. B.H. 7559. The natire color of tbe Cbl- 
neae Primrose seems to be on the order of pink, but 
there are many colore in the cult, forms,— from pure 
vhlte to red. There are now crested or fringed forms 
(rar. HmbriiU, Hort.), and those with a frill or extra 
corolla projecting from the throat (Fig. 1952;. Gt. 
43:1402; 45:1432; 46, p. 192. The Ira. are TarUble In 
shape and depth of loblng. Some forms have crisped 
leaves (var. UUeUdlU, Hort.K The improvement of P. 
place without the Influence of hy- 
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bridliation with o: 

BB. Lvi. lealloptdoi 
8. ob«ini«>, Hance (P. poe 



!, not lobtd. 




the throat uauall; striped and the limb In various colore, 
from pure wblte to deep purple-rose. Japan: perhaps a 
cultivated state of the above. B.H. 5528. I.H. 16:699. 
On. 29, p. 382; 35, p. 335; 36:721. Gng. 8:241-2. R.H. 
1892:300. -The fls. are two to three times larger than 
those of P. cOTtuioidr/i. In some forms the fls. are 
fringed. Blooms in tate spring. Hardy North. 

11. FAtbMi.Francb. BabtPbjkbose. Figs. 1955, 1966. 
Annual: slender and delicate species, with something 
of tbe habit of P. obamica.- loosely hairy, at least on 
the Ivs. and lower part of the scape: Ivs. small, 1-2 in. 



, Hook.). Fig. 
Dose-halry leaves (tbe shwp haire 
nflen lirlMtlng-polsonous) : Ivs. alt radical, ovate-ob- 
long or round-oblong, long-petioled, scallop-toothed and 
very finely serrate: scapes many, 
4-10 In. tall: fls. small, lilac or 
light purple, several to many In 
umbels, on long-spreading or 
somewbat drooping pedicels, tbe 
segments oboordate; cal)-x wide 
open and shallow-toothed. China. 
B.M. 6582. On. 26:456 and p. 
206; 29, p. 2*1; 61, p. 317. G.C. 
III. 9:401 (house). Gt. 43. p. 138. 
P.R. 1:941. -Of late years this 
species baa become a popular win- 
ter-blooming pot-plant. The fls. 
are nearly or quite an inch acroui 
In welt-grown specimens. There is 
a var. (TMldlOdTt, Hort., with fl». 
nearlyorgnltelWin, across. Gn. 
SI:I1I6. R.H.1892,p. 114. Ul. 46, 
p. 193. S.H.2,p.S3. A.P.13:I003, 
Ong. 6:245. Some of thetarge-fld. 
forms have somewhat lacerated 
or fringed petals (var. Umbritta, 
Hort.). Var rMM, Hort., bus 
ro»e- colored fls. P, obconiea in 
very easily grown. Prop, by aeed. 
AA. Calyx narrow and ordiixary, 
9. ooTtuoldBi, Linn. Pig. 19.^14. 
Lvs. In a rosette on tbe ground, 
rather large and soft, loose hairy 
(at least on tbe midrib and pe- 
tioles), ovate-oblong or cordate- 
oblong. Irregularly many -notched : 
■capes few to several, 6-12 In. tall, 
very straight, hairy : fls. rose- 
oolored. about I In. anross, pedl- 
celled, in a loose, many-fld. um- 
bel, the segments obovale and 
deeply notched or even lobed. 
Siberia. B.H. 399. R.H. 1859, p. 
aFortiML 319. Gn. 29, p.383.-A handsome 
(XS.) hardy species, blooming in Hay 

in the northern states. 
10. SUblddl, Uorr. (P. corfHJokti-jt, var. amTrua, 
LlDdl., y»T. gtandinira , Lem., and var. Siiboldi, Hort. 
P. anurna, Hort.). Looks like a large and robust form 
of P. corf HtDtdcs, with fla. IH to nearly 2 In. across. 



long, oval-oblortg to cordat«-oblong, shallowly sinuatp- 
toolhed, minutely serrulate: Sca|)es very slender, 6-14 
In. high, often bent above the whorls: fls. small (about 
H In. across), light lilac, slender- pedicelled, appearing 
In successive umbels or whorls, tbe segments obcordate, 
calyx sharp-toothed, small, somewhat loose. Chinii. 
B.H. ?246. R.EI. 1892, p. 259. G.C. III. 14:685. A.P. 
14:757. Gng. 7:149. F.E. ll:72.-Allhough flret d.- 
scrlbed so recently as 1886, and first exhibited In L/ondon 
in 189l,thlsplant Isnowoneof theroonl popular ot con- 
servatory plants In America. It is a most profune bloomer, 
beginning Co flower icben not more than 2 or 3 In. high 
and continuing until tbe scapes reach a height of 10-12 
Inches. It Is parllcnlarly well adapted to growing in panii. 
It Is easily grown from seeds, and blooms well all win- 
ter. Unleso given plenty of light and room, the scapes 
become weak and crooked. 

12. vindlUra, Pranch. Perennial, with a short rhi- 
some: ivs. thin, oblong or oval, densely overlapping 
and forming a narrow erect crown, all erect or nearly 
■o, the upper ones larger, all entire but ciliaie, covered 
with reddish glands: scape short: 0. solitary, pnrple- 
vlolet or blue, IS In. across, tbe tube oyiindrical or 



long-obconle, balry, the segments well KepftTktod and 
broadly obcordkte; calj^ email, not inflated. Cblna. 
Q.C. III. 1:571.-A most odd species, wltb Tinca-Ube fls. 
7, VebnaliS. 
This la a group of Bpring-fiawerlDg plants tu which 
the polyanthus and the true oowsUp belong. They are 
much varied and hybridized, and the botany of them Is 
therefore much confused. What Llnnena called P. vtrii 
ImesjiiDE the vernal or spring Primula) i* now dismem- 
bered Into P. offieinaHt. P. elatior and P. vulgarit. 




1»T. Ptimuli 

A. Seapt tlrong and projtrting about the 
an umbil. 
B. Fit. rniall, lilt timi of the corolla foni 
like. 



JBMM or eup- 

I. oltlBtililll, Jacq. Cowslip. Pij^. ]»5T. Stemlens, 
minutely sofl-pubeacent: Ivs. oval or oblonf. abrupily 
contracted or subcordntu at the bane, the petiole winded, 
the limb unevenly deriliculaie or sometimes eross; scape 
6-12 In. tall, benrinK about 6-12 (Is. in a cloKe umbel, alt 
the fls. pointing or droopinetoone Hide: fls. bright light 
yellow, the tube about the lenjiith of the half-acute lobes 
o( the loose large calyi, the limb expanding little be- 
yond the bulge of the calyx (about -^-Ji in. arrossl. 
Central and northern Europe, and long in cultivation. 
BB. Fla. larger, opening icide and nearlj/ flat. 

14. aUtiliT, Jacq. OiLTP, Very like the last, but the 
eipanded flu. twice broader, and tbe cal}^ narrow (not 
inflated) and with acuminate lobes: usually somewhat 
taller: Ivn. very nigoise. Europe, particularly in moun- 
tains and in the Dortbem parts. 
AA. Seapi uiually ihorl or almoil none, Ihe umbili 

Iherehre home in the loliage and the III. nlonding 
tingly on the long royi {etceptiont in So. 16). 

15. mlKbU, Buds. (P. aeakliK, Jacq.). PitaiBOei. 
Leaves many, tutted, sessile or tapering to a narrow 
base, long oblong-obovnie and obtuse (S-S In. long), ru- 
gose. Irregularly Bhallow-tootlicd and deoticuJ "- ' 

in. or more across, pale yellow, the -  ' 
not equaling the leaves, twme on long, sicnaerpeaiceis; 
calyx not Inflated, tbe lobes acute or acuminate. There 
arc double-fld. forma. B,M, 22W. Gn. 39, p. 385. E.H. 

of the scapes more or less prolonged. Europe, widely 



distributed. For pictures of varioni forms of P. rul- 
garii, see On. M;I1S4 and pp. 142. 1*3; T, pp. 319, 345; 
II, p. 127; 12:101. A.F. 13:1102. (Jng. 6:215. R.H- 

ll<98:12. 

16. Polrtntha, Hort. Poltahthtb. Figs. 1950, 195e. 
1959. A garden group supposed to be hybrids of P. ofliei- 
rtalit or P. ( la (ior and P. vulgarit, although many bota- 
nists refer It to P. elalior direct. Some consider It to be 
adirect development of P. vulgarit. Whatever its origin. 
tbe group Is distinct for garden purposes, and it Is the 
OOmmonsat form of hardy Primula known in American 
gardens. The fls. are several to many In an erect umbel 
terminating a scape that usually stands well above the 
long IVB.;thecoIorB are mostly yellow and red-and-jellow. 
There la a form with one corolla Inside the other, known 
as Duplex orHose-in-Hoae. Tbe Foiyanthua is perfectly 
hardy, blooming In earliest spring. Prop, usually by 
division. P. variabilis, as used In hortlcniturvl lilen- 
tore, usually refers to this Polyanthus group or to plants 
of similar origin. 

8. CiPITATJt. 

17. dntienUte, Smith. Scapes 4-18 in. tall, bearing 

a dense umbel or head of pate purple fls.: Ivs. in a 
rosette on the crown, usually not full grown until the 

broad, thick, leaf -like bracts; leaf -blades oblong-obovaie 
or spatulate, usually narrowed into a winged stalk. 
sharply denticulate, more or less meaty: corolla-tube 
about twice as long as the calyx -teeth, tbo coroiia-lobcs 
obcordato. Himalaya region, 7,000 to 13,000 ft., and said 
by Hooker to be "Che commonest Himalayan Primula, 
and very variable." U.M. 3959. B.R. 28:47. Qn. II. 
p. 137; 29, p. 382; 35. p. 629; 41, p. 588.-A hardy plant, 
usually treated as a mckwork subject. Blooms in 
earliest spring. Var. purpllTea. Hort., has dark purple 
fls. Var. ilha. Hort., has while fls. Gn.50. p. 372. Var, 
pulohiTTima, Rort., is very robust, with deep purple fls. 
in dense heads. 

Var. GaehemiiUna. Hook. f. (P. Cackemiriima, 
Munro. P. Cathtneridna, Hort.). Lvs. nearl; or 
quite full grown when the fls. are In bloom, usually 
more mealy (yellow-mealy beneath and sometimes on 
top): fls. rich purple with yellow center. Western 
Himalayan region. R.H. 1880:330. P. Sibiriea, vmr 
JCathmiriana (B.M. M93) Is a different plant. Se« 
Mo. 24. 

18. eaplUte, Hook. Much Uke P. aerOieKlala, but 
lvs. appearing with the fls. and tbe fleshy leaf-bracts 
few or none: according to Hooker, it "has finely den- 
ticulate leaves, often snow-whlto with meal beneath, 
but sometimes not so; a tall also mealy scape and 
globose densely crowded bead of sessile flowers wbtrh 
open slowly, and the uppermost uoeipanded onea are 

of a bouse. The eorolla is of very deep purple-blue, tbe 
tube and calyx both short.- Baa tern Himalaya. B.». 
4.i:10, 6916 B. P.S. 6:618. On. 16:210; 29, p. 3*2; 
45, p. G03; 50, p. 3Ti; 64, p. 467. J.H. III. 32:209. 

19. M4aa, Wall. (P. eapilila, var. erCtpa, Hort. P. 
denlieuldia, var. triia, Duby). Differs from P. denlit- 
ulala, according to Hooker, "in its much slenderer 
habit, In always (except on young parts) wanting tbe 
meal on tbe leaves, which are developed at flowering 
time, are translucent with strongly erose and denticu- 

t margins, and have a strongly reticulated surface. 






often 



: thei 



nbels 



dense-flowered, and the flowers in our garden speci- 
mens are of a far deeper purple than is usual in P. dm- 
lienlata." Hooker says that the lvs. are sometimes 18 
In. long. Temperate Himalaya. B.M. 691(iA.— This name 

very likely to pass as P. dent iculala or P. tapilala. 

9. AUR1Cl'IJkT.S. 

20. auTlanliU, Lam. (P. longifblia. Can.). Scapes 
flat, usually 4-10 in. t«ll, from a rosette of oblong-obovate smooth 
iernerlirpls: Irregularly denticulate lvs.: fls. In a rounded head or 
umbel, purplish, with a whitish eye, the lube I in. or 
more long and much exceeding the calyx, the involu- 
cral scales more or less aurlculate. Hts. of Ureeca to 
Persia. B.M. 392. 



21. rtlM, Rofle. Tufl«d, 4-S Id. tall, glftbroaa, not 

roealy: Ivs.many, obloDg-obovnteDrDblvieeolBte.CTeDn. 
IMo or a mftll- toothed : fls, few to many Id  nther loose 
bead leMh flower distmctly atelked). rose-red, more or 
less drooplDg. the tube aomewhat eiceedlog the loDg 
sharp eftln'teeth, the lobes obconlaCe. Western Hlma- 
[•ya. B.M. 643T. Gn. 60:1091, tbe large-Hd. form (Tar. 
urandiflora) : 16:187; 29, p. 3S2; 31, p. 597; 39,p.417. 
(1.0. II. 19:5«1. P.M. 1879:360, B.H. 1880:a"~ " 
or (he beat of the alpine Primotaa. 

10. F.1BINOHA. 

A. Ptant mealy, 

22. lulnAM, Linn. Sc. 

into a short flat petiole, d 

fld.p bearing pretty lilac or flfsh-colored 

lowish eye, the corolla-lobes obcordate and separate at 

the boae ftnd H in. or leis long, (leneraiiy dialributed 

Id boreal and alpine regionH of the nonhera hemisphere, 

in N. Amer. occnrring in Maine, on Lake Superior and 

in the monntalDa a> Car south aa Colorado. Gd. 29, p 

ii. Pla»i gretn or vsry ntarlji to. 

23. MiitaaalDlea, MicbT. {F.farindta.via. Mitlat«{n 
ica. Pax. P. pHMilla, Hook.|. Plant small and sleD' 
der, with only mere trsces of nieallooBs If any : Ivs. 
only S In, long, atalited or not, spatulate or obovate, 
' -'  - id: scape about 6 in. tail, with few fls., 



ao: Involucre bracts 2 or 3, conaplenoua, unequal: 
corolla-lobes retnae, the tube little if any exceeding tbe 
ealyx-lobea. Early spring. Eastern Oregon. ~ Offered 
by dealers in native planta 



o.-0n« 



or leas tall; Ivs. ob- 
lanceolate, tapering 
; umbel mostly few- 



irnes) 



color 



tad shor 



„ and BOUth to northern New England, 
central New York, Lake Superior, etc. B.H. 2973, 3U20. 

24. tlblrloa, Jacq. Plant wholly green, the scapes 6 
or 7 in. or less high: Ivs. thicklsh, oval, obovate or 
round-ovate, nearly or quite eDtIre, about Vi in. long: 
lis. (ew, lilac or pink, tbe corolla-lobes obcordate and 
about H Id. long: involuoral bracts almost spurred at 
base. Arctic and alpine regions of tbe northern hetnl- 
«phere. B.U. 3167, 344S |the latter aa var. inUgerrima). 

Var. »'««»mi<rHn», Hooh., has fla. amatter, the corolla- 
tube scarcely exceeding the ealyi, and the corolla-lobes 
narrower. B.M.6493. Western Himalaya. NottobecoD- 
foiiii Jed with P. dentitvtala.va. Cactumiriatia, No, 17. 



1998. Palyamhaa-PHmula Polyantha (X %). 
11. NiVALES. 
A. Pit. pHrpliih or vhite. 
I, Gray. Scapes 6 in. or less tall, eaoh 



1939, Polyaathut— Primula Polyantha. 

26. BDlbyl, Greene. Larger than P. CHiiekiana, the 
Ivs. 2-5 In. long, denticulate: scapes sometimes I U. 
tall, 6-10-fld., the Ha. de^p pnrple with yellow eye: in- 
volucre bracts 3 or more, subulate or ovate: corolla- 
lobes ol>cordate. the corolla-tube longer than the calyx. 
Mta. in New Mex. anil Arii. B.M. 7032.-Oflered by 
dealers In native plantn. 

A*. /■(.. i/rllou: 

27. Bttutll, Wall. An exceedingly variable Hinulay no 
species with drooping yellow fls. In a terminal umbel: 
radical Iva. 5-10, narrowly oblanceolate, acute, sharp- 
serrate or sometimes entire, yellow, mealy beneath: 
scape 12-18 In. tall, bearing a mealy-covered inflores- 
cence: fls. light yellow, with tube twice the length of 
the usually acnte-lobed calyx, tbe lobes orbicular ami 
emarglnate or sometimes orbicular and entire. B.M. 
4356. O.C. 11. 19:82*; 25:J28, Gn. 29, p. 382.-Pla. 1 
In, or more long. l. h. g. 

PKDTGS, VILLUII. the second proprietor of tbe 
Prince Nursery at Flushing. L. 1. (New York), was bom 
about 1725, and died in 1802. Tbe nursery, which was 
perbapa the flrst large commercial one In America, vras 
establlsbed about 1T:<0 by his father, Robert Prince. The 
Hnguenotawho settled at New Rochelte and on thenorlh 
shore of Long Island brought with them a variety of 
French fruits, and the Inleri^st thua created In horticul- 
ture reaullpd In the establishment o( tlila flrst nurnerj'. 
For a number of years attention was conflned chiefly 
to the fruit trees with which to atock the new country, 
and it was only when more settled conditions came 
that the culture of ornamental trees and shriiba wns 
Introduced. Under William Prince the nursery grew 
rapidly In Importance until the war of the lievolmi.in. 
One of the early advertisements reads aa foliowa, under 
date of September 21, 176T: 

"For sale at William Prince's nursery. Flushing, a 
great variety ot fruit trees, such as apple, plum, peach, 
nectarine, cherry, apricot and pear. They may be put 
up so as to l>e sent to Europe. Capt. Jeremiah Mitchell 
and Daniel Clements go to N'ew York In packet iHutta 
Tuesdays and Fridays.' 



The ( 



namental brauchea I 



an AilTertlsement in the New Tork "Mereary* of Unrcb 
14, 1774, whicb reads as folluivs: 
"WlUUm Prince, at his nursery. Flushing LsndinB, 

IIU large Carolina Magtiolia flower trees, the most 
beautiful trees that grow in America, fuur feet high. 

60 large Catalpa flower trees; they are nine feet high 
to the under part of the lop and thl^k an one's leg- 

30 or 40 Almund trees that begin to hear. 

2,900 white, red and hlaok Currant bushes. 

50 Pig trees. 

Lisbon and Madeira Grape vines. 

5,000 Hautboy. Chill, large English and Amerlcaa 
StrawlKrry plants. 

1,500 white and 1.000 black Mulberry trees. 

Also Barcelona Filbert trees." 

The establishment bad attained SDch pnbllc Im- 

I, placed" a guard over the uurseTy to protect it 
from depredatloas, and this was oontbiDed antU all 

danger was past. The extent of the business, *s well as 
the paralysing effect of the war, is shown from an 
odvertiaeniant of Mr. Prince, shortl; after tbe British 
occupation, offering 30,000 young cherry trees (or sale 
as hoop-poioa, the only use to which they could be put 
during the Bevolution. The loss of domestic business 
was largely compensatod by the great demand for 
American native trees and shrubs wanted by the officers 
of the British army to be sent lo frienda In England 
and Germany. 

A return ot peace brought with It Increased trade, lo 
make good the depredations of the soldiery a» well as 
to re-8tock the orchards of those who for seven years 
past had paid more attention lo the science of war than 
to the pursuits of horticulture; and a catalogue of 1794, 
still preserved, contains fuU^ (u " - 
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eries of the year 1900, ( 



ported, but 1 



Beforfe 



tbe original 
Prince Nur- 



being represented by t«n varietl 

Not only was everything ot r 

origination of new varieties by 

seedlings was enthusiastically c 

still well known, date from this perioo, i-nnce s i enow 
<Iage being originated In 1TS3 and (he Imperial Oage In 
ITai. The "Treatise on Horticulture" mentions that in 
1790 no loss than twenty-flve quarts of green gage pits 
were planted, from which seedlings were obtained ot 
every color and shape, it being probable that the Wash- 
ington plum was originated in th" 
death of this Wllllnni Prince, the 
been taken up by his sons, Wllllai 
former on new ground, called i 
Garden and Nursery, and the 1 
place, called "The Old American I 
iViiiiaiH Prince, third proprieh 
series at Flushing, was bom Nov. iir, iiott; marriea 
Mary Stratton, Dee. 24, 1794, and died April 9, 1842. 
During his lifetime the Prinee Nursery was one of the 
centers ot horticultural and botanic Interest in America, 
and reached the height ot its fame. He continued the 
work of his father in the introduction of all foreign trees 
and plants of value, the discovery ot unknown American 
species and the creation of new varielies from seed. 
One of the trees introduced to great popularity in the 
younger days ot William Prince the second was the 

less than 10,000 trees 10-17 ft. In heieht. For several 
years the Lombardy poplar was the fashionable shade 
tree. Long avenues of them were planted bv the 
wealthy; and their leiire* were consiil»red valuable for 
fodder. In 1806 the tide turned, owing to a belief that 
they harbored a polxonous worm, and thousands were 
cut down and burned. 

In 1793 William Prince bought from Bayard. T^Roy 
and Clarkson. the property on the north side of Bridge 
street In Flushing, across from the old nursery, con- 
taining eighty BcreH, and it whs soon tran!<forraed Into 
a place of arboreal beauty. For fully flfty years the 
nursery was carried on much leis for proflt than from 
a love of horticulture and botany. It was designed to 



PBINCE 

contain every known kind of tree, shmb, vine and plsnl 
known to England or America that posneased any hor- 
ticultural merit. In Europe probably tbe <">lz ""'^ ■*' 
the same character was that of the London Horticul- 
tural Society, When the great Northwest w»» ciplored 
by Lewis and Clark, many of tbe botanicai treasures 
found a home at the Flushing Nurseries, AmoDg tliBii 



%#!»«^ 



the Mahonla became very popular, tbe earlier specimcrs 
being sold at fSO each. 

The catalogues from 1815 to 1850 ranked among tli' 
standard horticultural publications ot the country. Tl" 

credible in these days, when many nurseries are con- 
ducted solely for proflt, and only the trees or piari! 
which find H ready Bale are propagated. The collection 
-" -1 time embraced over 800 kinds; of d»h 



>r 350 V 



ietles 






citrous fruits and of grapes were 

marvelous variety of the ordinary iruits cau oe .'":t" 

from the " Pomologlcal Manual." The" Treatise on Ilor- 

contalned more than 20,000 plums, ot 140 varleiir!'. 
while the apricots numbered 35 and the grapes shout 
240 varieties. The catalogue of 1845, which eDUmeniIc» 
only the best varieties, contains 3.^)0 kinds of apples. 
300 ot pears, 120 of cherries, 200 of plums and l<iO •>( 

in 1828 Mr. Prince wrot« and pahllshed the "Treatise 
on Horticulture," which was (he first work ot the kind 
produced In America. Mr. Prtnce was a man of gn-il 
energy ot purpose, of eicetlent judgment, with * lo" 
for scientific studies, and possessed ot a most amlablt 
character. By indefallgable effort he succeeded in hsT- 
ing roads and bridgcH built which shortened the dis- 
tance to New York fully one-half, and soon after the In- 
vention of steamboats he had a regular line ot boats es- 
tablished between Flushing and New Tork. He was > 
zealous churchman, a vestryman of St. George's cburrb. 
Flushing, as early as 1798, and continued in the vettry 
32 years, during 14 ot which he was warden. Id Ike 
words of MandevlUe's History of Flushing, be w» 
'universally esteemed in life and regretted in dealh.' 
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C, 1795; muiied ChulotW C. Collins, daughter of Uov- 
ernor Collias. of Rhtxle Isluxl. October 2. HfiH. ftiid died 
March 28, 1869. He inheril«d hla (.ther'B love of botiny 
«nd hla |[re>t energy. Hevaa conoecled wllh ihaAmeii- 
OD Iu«titut«, NatioDBl FoiuoloKlul iSorioty, Haxaiicbn- 
setts Horticultural Society nnil muiy otiier Importsnt or- 
ganliatiouN. in whose truDssctlona be look a praniinciit 
part. In IKIO be wrule, with the osslnUBce of his fatber, 
Ihe "Treatine on the Vine," a work of high importance. 
In 1831 heixsued the'FuiDOloKJcal Manual" in two vol- 
umes, an ini^nanC treutlae on all fruits except apples. 
Id 1U46 be published the 'Manual of Roses." In hia 
later day* Mr. Prince received the honorary degrees of 
M.D. and LL.D. 

When a boy he was sent for a year to Canada in order 
to lieconie proflcient In French, as there were then tio 
schools of laDtcuagea in New York, and the European 
correspondence was an importjuit feature In the horti- 
culiural business. In his early manhood he botanized 
through the entire line of Atlantic Slates iu company 
with FrofesBor Torrev, of Columbia College, and Fro- 
fer-sor Nuttall, of Harvard. In California, during 1849 
and 1850, while otbera were searching only (or gold, he 
was making collections of the trees and wild flowers of 
that country. The oldest cedar o( Lebanon In the United 

liiirlas, Mt. Atlas cedars, paulowniaa and purple beeches 



H>.day i 
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liomestead, together with many other unique specimens. 
When the diseaae of the Irish potato caused a fear that 
It would have to be replaced by some other vegetable, 
hf Imported the Chineie yarn or potato (i^ioiconru Ba- 
(nrns), paying «eOO tor the tubers contained in the flrst 
consignment, — a conslgninent which cuutd be placed 1: 

ptidea 
He In 



About 



B timi 






, or Chinese nugar eanc. He wa 

v-ors to promote aiik culture in the Untied SUlea. 

ipi>ned not only the silkworms bot the mulberry 

lo feed them, and built a large cocoonery for their 
accommodation. He had vast plantations of inutberries 
In differenl places. He was offered tlOO,000 for Ihe one 
near Norfolk, Va. It is a curious cireumnlBnce, Illus- 
trating the general Interest In mulberry culture at that 
thus, that cuttings of the Sforni mulHcauIii were used 
as currency In all the alores In the vicinity of Flushing, 
passing current everywhere at the rate of I'iK cent* 
each. Mr. Prince's familiarity with the French Ian- 
giiaee greatly facilitated his Inlercourfe with European 



PklmiU, E. Mey. Stem sloul, often forked, 2-4 In. 
In tfaickneas, reaching a length of 6-6 ft.: Its. linear, 
rigid, glabrous. 3-1 ft. long, in dense roaetle at aammlt 
of stem: Inflorescence a large, den.-e, terminal panicle 
on long peduncle: perianth and bracts l-i in. long. 
B.M. 5722. p. w. BiBCLiY. 

PBITCHABDIA (W. T. Prllcbard, British oonsnl at 

Fiji iu IHOO). Palmiceit. Nine species of spineless fan 
palms from small iMiands of the South Paciflc. True 
Fritchardias, according to Wm. Watson, dllTer from all 
other fan-leaved palma in the form of the blade, which 
Is cuneate in outline; the Its. are also eicepllonalty aoft 
and pliant. The best of the genus, probably, is P. Pa- 
cified, which is remarkable for its fibrous, flnffy leaf. 
stalks. Prltcherdla Is allied to several genera mentioned 
under Licuala (which see), being distinguished as fol- 
lows: ovary 3-comered or U-IoIkhI, narrowed Into a 
strong style: corolla with persistent tuim and decldu- 
oua segments: embryo subliaillar. The genus was 
monographed by Beccari in Halesia, vol. 3 (189D). The 
best horticultural account is that of Wm. Wataon in 
Q.C. HI. 13:332 (iS9.'il. The species in the supplemen- 
tary list below are verv Imperfectly known. 
- A. Fr. blatk-purple, globose, 6 linea lltick. 

PmUIm, Seero. & Wendl. Fig. t9GI. Trunk attaJn- 
ing 30 ft. high, 10-12 In. thick, straight, smooth: Ivs. 
4!.? ft. long, 31i ft. wide, densely covered when young 
with whitish brown tomentum, flually glabrous ; seg- 
ments about 90; petiole 3% It. long. Samoa, FIJI. 
I.H. 21:101. F.S. 22:22B2.-The illustration (Pig. 1961) 
is adapted from Martlus. 

AA. Fr. yettoa or red, 9 litui Hick. 

e»odlohBUli, H. Wendl. IP. macrotdrpa. Linden). 
Trunk 20 ft. high, 1 ft. thick: Ivs. roundteb, 3-4 ft. 
long, covered beneath with pale brown man«d wool, 
silt for about I ft. Inio abont 60 segments; petioles 2-3 
ft. long. Hawaiian Islands. I.H. 26:352. 



property adjoining the nursery of his father, and aub- 
sequently added three other largo areas to the nursery 
establishment. He was alwaya more of a horticulturist 
and botanist than busineHs man, and, an In his tather'a 
days, the Linnean Botanic Nur-cry continued to be 
celebrated for Its great variety of vegetable life rather 
than a commercial esUblisbnient. He was a vigorous 
and prallflr writer, and down lo the lime of his death 



FBIHCE EDWAKD IBLA>D. See Canada. 

FEIBOB'B FSATHEB. AmaranlliMi and Ctloiia. 

FBlIIOB. See fUz. 

FHIOIIDH (Greek, tav ; referring to leaves, which 
are sword-shaped, with serrate edges). JuneAerir. A 
genus of one species, a tender aqnallc plant from S. 
Africa, where it grows in great masses In running water. 
This is one of the few plants of the rush family having 
the Ivs. crowded at Ihe top of an erect, woody stem 5-6 



high. 



Hsile. 



le, usually 2 In i 
aesnile. spreading: capsule rigid. 3-Talved: seeds usu- 
ally only 1 in each cell. For further description, see 
Flora Capensls 7:28. This plant may be grown In a pot 
placed In a pan of water, and. If desireii, may be planted 
•'lit for Ihe summer In a wet position. 



19»1. Prltchaidla Fadfica. 
JlAJl. Fr. grreniMk, i/lobote, 15-10 linti Ikiek. 
■trtli, H. Wendl. Trunk generallv not eiceed< 
5-6 ft., but as thick as In P. Oaudnrliat, 

as deep; petioles longer. 
Calif. 



Bpgraents about 40, n 



1438 



PRITCHABDIA 



PEOTEA 



ably a catalogue error for P. fllifera.— P. HUfera, Linden, U 
Waabinctonia fllifera.— P. grdndit. Boll, Is Lieuala grandis.— 
P. Pmeuldrum, Wendl., is said to be characterized by its dark 
brownish jietioles and obliquely spherical fr. Pomotu Isl.— 
P. Thlirttoni, Dmde, is said to be distinguished by its long 
slender £L-staIks like fishing rods bearing a thyrse-like inflor- 
eMonoe. W. M. 

PBIYST. See Liguttrum. 

PBIVET, HOCK. See Phillyrea. 

FBOB08CI8 FLOWES. Marty nia prohoseidea, 

FBOCHJrYAHTHSS (Greek, kneeling and flower; 
referring to the sudden bend in the flower which is 
likened to a knee). Amarylliddcea. A genus closely 
related to Polianthes and Bravoa, differing chiefly in the 
shape of the flowers. Stems slender, from oblong 
tubers which crown short, thick rootstock: Ivs. mostly 
basal; inflorescence a lax spike or raceme: fls. always 
in pairs, tubular below, abruptly bent at the middle, 
bell-shaped above; stamens 6, included: fr. 3-eelled, 
many-seeded. Native of western Mexico. A genus, dis- 
covered by Dr. E. Palmer in 1886, of which two species 
have been described. It has been misspelled Prochy- 
nanthes. 

▼iridAscens, Watson. Stems 4-6 ft. high: Ivs. mostly 
basal, numerous, 1-2 ft. long, 2-3 in. broad, erect: Hs. 
5-30 pairs, brownish; pedicels nearly wanting to IH in. 
long. Until recently supposed to be a very rare species, 
known only from near Guadalajara, Mexico, but found 
by the writer to be very common in the mountains of 
the states of Jalisco, Durango and Zacateeas. Not yet 
in the trade, but it is a plant that deserves to be intro- 
duced. 

P. Bullidna, Baker. Hardly differs from the above but de- 
scribed as having larger fls., which are sessile instead of hav- 
ing a long pedicel: fls. brownish green. The fls. are not Jointed 
at the p^ioel as Baker says. B.M. 7427. — P. viridifUyra men- 
tioned under B.M. 7427 Is a mere slip of the pen for P. viri. 
dwcens. J. N. Rose. 

PBOMEV^A (named presumably after the prophetess 
of Dodona). Orehiddcect. A genus of small herbs with 
the habit of Odontoglossum but having Ivs. of paler 
green. It is one of the many genera formerly united 
with Zygopetalum. Lvs. conduplicate in the bud: 
pseudobulbs evident : inflorescence originating above 
the annual leafy axis, 1-2-fld. : sepals and petals sub- 
equal, spreading, the lateral sepals forming a mentum 
with base of the column: labellum movably joined to 
the base of the column. For culture, see Zygopetalum, 

eitrlna, Donn. [Zygopitalum ranthinxim) . A little 
orchid with small ovate pseudobulbs and lanceolate lvs. 
2-3 in. long: fls. pale lemon -yellow; labellum 3-lobed, 
with crimson spots in the throat; column streaked with 
red. June. Brazil. Gn. 20, p. 61. 

gramfnea, Lindl. Lvs. about 6 in. long, lanceolate, 
faintly striate, jointed to the equitant bases: scapes 
3-5, clustered: fls. dirty yellow, spotted with brown; 
sepals and petals oblong - lanceolate ; labellum oval, 
crisp and toothed on the margin, shaded with rose and 
blotched with crimson-brown. Spring. Brazil. B.M. 
.5046. G.C. II. 23:636.— On account of the absence of 
pseudobulbs this species is now generally placed in the 
genus Keffersteinia. 

•tapelioldei, Lindl. Pseudobulbs 4-angIed, 1-2-lvd. : 
lvs. lanceolate, spreading, pale glaucous, reticulate: 
peduncle 2-fld.: fls. green outside, yellowish inside, 
speckled and banded purple. Brazil. B.R. 25:17. 

Heinrich Hasselbrino. 

PBOPAGATION. See Cuttage^ Oraftage, Layerage, 
Nursery, Seedage. 

PBOSASTES. See Disporum, 

PBOSOFIS (meaning obscure). Leguminbaof.. A genus 
of about 18 species of tender trees and shrubs includ- 
ing the Mesquit and the Screw Bean, two forage plants 
of considerable value in the arid regions of S. Calif, and 
the Southwest. The species of Prosopis may be spiny 
or not, the spines axillary, solitary or in pairs, or some- 
times only the stipules spinescent: lvs. bipinnate, the 



pinnaa in 1 or 2, rarely many, pairs; Ifts. few or many: 
fls. small, in cylindrical spikes or globose heads. 

The Mesquit, P. juliflora or P. dulcit, is a thorny 
shrub which ordinarily grows only a few feet high in the 
desert, but under favorable circumstances it makes a 
tree 60 ft. high. It ranges from California to Texas and 
south to Buenos Ayres. It is also called Algaroba and 
Cashaw. It was extensively planted in the Hawaiian 
Islands many years ago by the missionaries. In great; 
stress of circumstances it has been known to send its 
roots down a depth of 60 ft. It is suitable for hedges. 
The sweetish pods are eaten chiefly by cattle. Seeds* and 
plants are offered in S. Calif. 

A. Plant spiny: pod straight or sickle -shaped. 

jnlifltoa, DO. (P. dUleis, Kunth). Mbs<)OT or Mxs- 
<2UITE. Plant with stout axillary spines or often un- 
armed: Ifts. 6^^ pairs, linear, ^4-1/^ in. long: spikes 
cylindrical, 2-4 in. long: pod %-% ft. long or more. — 
The Califomian form is said to bear smaller pods than 
the tropical form, and to be hardier. 

AA. PUint less spiny : pod spirally tteisted in nu- 
merous turns. 

pabteoeiiB, Benth. Screw Bean. Tornillo. Plant 
merely spinescent on petioles: Ifts. 5-8 pairs, oblong, 
}i-% in. long: spikes globose to cylindrical, lS-2 in. 
long: pod 1-2 in. long. Tex., Calif. ,'Mex. yi', ^^ 

PEOSTAHTHllSA (Greek, to add to, and anther; re- 
ferring to the connectives of the anthers being spurred 
or crested beneath). Labidttw. About 40 species of 
Australian shrubs or subshrubs, with resinous glands, 
and commonly strong-scented. Fls. borne in spring or 
summer, solitary, axillary or opposite in terminal ra- 
cemes; calyx-tube usually striate, the limb 2-lippeti; 
corolla -tube short, dilated into broad bell -shaped 
throat; stamens 4, in pairs; anthers with 2 perfect 
cells ; the connective not elongated but prominent at 
the back, sometimes cristate and usually tipped with a 
crest of short points or hairs, though occasionally the 
appendages are very short or wanting. Flora Aiistra- 
liensis5:91 (1870). 

niTea, A. Cunn. A beautiful shmb, 3-6 ft. high, gla- 
brous except the corolla or with a few appressed hair^: 
stem and branches slender, twiggy, upper ones 4-angled . 
lvs. H-IK in. long, oblong-lanceolate or linear, entire, 
pale green ; margins involute, especially on older lvs. : 
fls. snow-white or tinged with blue; pedicels short; ca- 
lyx about % in. long, gr^en; corolla H-^ in. across. 
Rocky hillH, N. S. Wales and Victoria. B.M. 5r»r>8.-A 
tender shrub, which can be safely grown only where the 
lemon is hardy. Introduced by Franceschi, Santa Bar- 

^*™« F. W. Babclat. 

PBOT^A (from Proteus, the sea-god. who changed 
into many forms; alluding to the baflling diversity of 
the species). Protedeea. Proteas are tender shrubs 
which are among the most attractive and characteristic 
plants of the Cape of Good Hope,— a region whose plant 
life is unique. Their flower- heads are said to look like 
a **glorifled artichoke." Indeed P. cynaroides (Fig. 
1962) is named from this very resemblance. {CyHa- 
roides means c}'nara-like; and Cynara is the artichoke. ) 
It has bright pink flower-heads which last several 
months. The structure of the flower-heads is the dis- 
tinctive feature of the whole family of the Proteaceie. 
The showy parts of the flower-head are the bracts* 
which are often rigid, colored, and overlap one another 
like the scales of a hard cone or an artichoke. "When 
the heads of P. cynaroides flrst open,** says Watson, 
^ they are full of honey and aw known to the Boers as 
honey-pots." This honey is collected and made into a 
kind of sugar. The blooming of the "honey-pots" is a 
great occasion for picnics. Watson saw large bushes of 
P. speciosa at the Cape, which he declared were quite 
as effective as big specimen rhododendrons. "Fifty 
years ago," writes Watson in 1891, "there were about 30 
species of Protea included among popular greenhouse 
plants in England; now one may safely say there is not 
one, the few really under cultivation being only in 
botanical collections." In 1881 Hooker wrote: "That 
these and many other plants requiring like treatment 
will be reintroduced, and will be the wonders of the 
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■hows for muif BucressiTe aeasona, is as certain as that 
they were once the Kloriee of the old flue-beated houses 
that our forefathers ealleil stoves, in which orchids 
qiilokly perished, and Bankslas and Proteaa throve 
mBgnlflcently." Over 40 colored plates of Proteae have 
been publiahed. of which 23 appeared in Andrews' Bot. 
Rep. between 1797 and 1811. 

The IntcreHC in proteaceoua plants is erowinK in 
southern California. ProMads have a re] 

Iluolcer's statement seems t« indicate that t 
la not 80 much difficult as apecial. Under gl 
■aid to require a coolhouHu which la airy 
"The one great danger to cultivated Pro 
Watson, "la excessive watering, and to 
guard against this it is found to be a good 
plan, in the ease of delicate species, to 

Slace the pot In which the plant is grow- 
ig inside a lareer one, tilling up the 
space between with silver aand. The lat- 
ter la Blways kept moist." Many of the 
species need staking, u the shoots are 
quick to break off at the base it nnsup- 

The family Proteacen contains 14 gen- 
era, of whicli 10 are typical of southern 
Africa and 4 of AuHtralta. According to , 
Bentham and Hooker, the family Is as dis- ' 

fused by any one with anything else. The 
moat popular member of the family for 
greenhonae culture in America at present 
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PBOTECTIOB, aa used by the gardener, Is an Indefi- 
nite term. A plant may need protvcllon from living 

agencies, as animala, birds, insects, or plants (Includ- 
ing fungi and weeds)— or It may need protection from 
the weather, — heat, cold, rain, drought. Generatty, 
however, the gardener means by "protection," winter- 
protection, which again covers two very distinct Ideas. 
Moat Cape bulbs, tar Instance, are mined If they are 
froieu; tulips are not. Yet Cape bulbs can aometlmes 
be wintered ontdoora if they are protected by a cover- 
ing heavy enough to keep oat frost. Strawberries, on 
the contrary, are covered after front with a light mulch, 
which Is designed merely to keep the plants from being 
heaved by allemaie freezing and thawing. These are 
the main objects of winter protection in the East, at 
lea.at with herbs. In  
also need protection j . . _ 

mer and from sun-scald, which are nut the important 
considerations with eastern fruit-growers. See Winter 
Pnteelion. Allied topics are discussed under Oretn. 
hBHie, Coldrramn and ITotbtdi; Intetli, IntecHeidtt, 
i^vngitidti tad tFeedt; 3VnHip(anftH(r. 

PBOTOPLABM. A substance, sometimes called the 
physical basis of life, apparently universally present 
and tunctlonal In all living bodies, plants and animals 
alike. It varies greatly In consistence, owing to the 
proportional amount of water contalneii. from a aeml. 
fluid to a Arm solid; and its chemical composition is 
constantly changing by ltsowncoti»tnictlveand destruc- 
tive activltv. The slimy substance observed when bark 

91 



Is separated from rapidly growing atema Is mainly pro- 
toplasm, and is a good Illustration of Its condition In 

young tissuea and of Its appearance In quantity. 

Aa usually seen under the microscope in the cells of 
living plants, protoplasm la a mucilaginous or plastic 
masH, nearly transparent, colorless ur gray from the 
numerous fine embedde:! granules, and often exhibits 



Cape Town and practically the only native 
tree of any kind growing there in quantity. Proteas 
ripen seeds freely, and seeds can be easily procured 
from the Cape. Of recent years the two species which 
have attracted the moat attention In the horticultural 
world are P. cynaroidit (O.F. 8;3.1. G.C. III. 17:773. 
O.U. 3Ht407. Century Book of Qard. 310), and P. wma 
(B.M. 7095. U.F. 4:413. G.M. 35:2CS, Z09]. 

The Australian Protflaoen aro monographed in the 
Flora AustrallcDHls. Oood hoiticultural accounts are 
those of Wm. Watson in G.F. S:34 and 4:412, which 
have >>een liberally quoted above. yf_ jg^ 



<H). 

streaming or other kinds of motion. It fills very young 
and actively farming colls completely full, like thin 
jelly in a glass Uask. But as growth continues bubbles 
of clear water appear, which soon enlarge and then 
coalesce, so that at length the protoplasm becomes a 
thin lining to the cell-wall and mcloses a central body 
o( water. Not unfrequently, however, several atriugs 
or bands, more or less branched, of the soft substance 
stret«h through the water across the cell, and in these 
may often be observed streams of moving granules. 
The protoplasmic layer or lining as described remains 
as long as the cell lives and Is, In fact, the only part of 
the cell which exhibits any ot the phenomena of vitality. 
When It disappears, as it does from the heart-wood and 
outer bark of trees and often of other plants, the tissues 
are lifeless, and any functions they subsequently per- 
form are solely mechanical or physical. 

In living cells of all plants (eicept, perhaps, certain 
algn and fungl| there is a sprcialiied and very Impor- 
tant portion of the cell-protoplasm, usually spheroidal or 
disk-form, called the nucleus. The whole protoplasmic 
mass Is capable ot absorbing nutriment and of appro- 
priating it in Its own growth, and It Is all senaltlve to 
external agents or stimuli, like heat, light, mechanical 
shock, etc.: hut the nucleus is easentlal to cell-multi- 
plication and to reproduction. No new cells are ever 
formed, unless in Ihe plants excepted above, without 
the active aid of these minute but peculiarly endowed 
bodies; hence no growth, beyond the simple enlarge- 
ment of cells previously formed, can lake place with- 
out them. Cells Increase by the self-division ot those 
already existing, and in this the nuclei are the active 
agents. Two new cells aro actual, though enlarged, 
halves of one former cell; the young cells, therefore, 
repeat the characteristics of the old one as nearly as any 
such transmlsalon can take place. In sexual reprodnc- 

nuclel Into one, and the result springing from the latter 
is necessarily a union of the cbaracterlsllcs ot both 
parents; but In other cell- formations there is no such 
chance tor departure from the preexisting type. This 
explalna why the characteristics ot stock and clou do 
not become milted however intimate the union; the 
tissues adhere together and nutrient fluids pass np or 
down, but there Is no IntenDlngling beyond this. No 
cell becomes balt-and-balf ot stock and clon. Each pre- 
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DervcH Ita Indii'lduollty, Ihroafch the aeir-parUtloii of 
a single naeteua, no matter how near a nelKhbor of 
another hind It may have, nor what that neighbor is. 
The only reciprocal induenues exerted are such as might 
«onie from soil or from physical conditions. 

If we cannot say that pratuplasm is Che physical basis 
of life from the reasonhig that the latter is somethlDg 
apart from material substance, we must attribute to 
this aeemingly unorganized, unstable sometbing 1.11 
those properties and activities which distinguish living 
things [from dead bodies. All that plants do as liv- 
ing things, protoplasm doe it. Do the; select and 
assimilate food and bring dead matter into the bonds of 
vitalltyt Do they manufacture organic substances — 
starebss, sugars, oils, apices, flbem, etc. I Are they 
Bensitive or do they possess Irritabilityl Are they 
capable of reaponae to stimuli by movement or other- 
wjae! Have they the power of growth and of reproduc- 
ing their kind! Then protoplasm is present and is 
performing Its wonderful operations. 

T. J. BUBKILL. 

PKUHHOFirra. see Podocarpiu. 

PBtTHB. Prunes are the dried fmlt of certain varie- 
ties of plums |Pig. 1%3). Any plnm that can be success- 
fully cured, without removing the pit. Into a Orm, long- 
keeping product, may l>e used tor making Prunes. The 
chief requisite for a good Prune-making plum is that It 
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and Prune Sainte Catherine, but though the fruit waa 
produced it could not be cured, and the Infant industiy 
soon died. la 1S!>6. Louis Pellier, of San Jas«, Coll- 
fornia, had shipped from Agea, France, clons of Ibe 
Prune d'Agen. The fruit was smail, and to distin- 
guish it from a larger plum, the Hungarian, supposed 
to have come from Agen, this waa called the Peiit«, the 
name now most commonly given to this the leading 
Prune of the country. The first cured Prunes were ei- 
hiblted at the California State Fair in 1B(U. The 6nt 
commercial orchard was planted In 18T0. In iseo the 
output per annum waa about 2D0.O0O pounds; In 18M 
16,000,000 pounds, 60 times as great as In 1880, and now, 
Id 1900. the average capacity la certainly not leas than 
130.000,000 pounds, valued by the pivdnceis at >4,5&0,000. 
There are three methods of curing Prunes: aun-dry- 
lug, as is practiced In California and some parts of 
Europe; curing in evaporatora, the method in vogue in 
the PaclIlD northwest and parts of California; third, ana 
drying or evaporating after the fruit has been partially 

Without doubt Hun-drylng Is the most economical and 
profitable process where proper climatic conditions pre- 
vail. Some think that a better product may l>e produced 
by the use of evaporators, the alight chemical changes 
taking place more perfectly, so that, as a rale, the fruit 
looks better, keeps longer, is not so tough, and has a more 
natural Savor than the sun-dried Prune. The half -cook- 
ing is but little advocated In the 
more progressive Prune regions, 
for the reason of economy; the pro- 
duct is much darker colored, more 
tender, and perhaps more palatable, 
having a cooked flavor liked by 
many. In California, evaporators 
: are not now used In the leading 
. Prune districts. 

The metliod of treatment in cur- 
ing Prunes varies greatly, but in 
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have a large proportion of solids, more particularly a 
large amount of sugar. Prunes are much valued In 
cookery, making a nutritious food having demulcent and 
laxative qualities. Extra fine Prunes are sometimes 
called prunelles; Ihese are often packed in mass as are 
dates and are sold us a confection. 

Until within the lost decade, France was the leading 
Prune -producing region of the world; now first rank 
must be given to California. The average yearly output 
In that state for the last five years of the nineteenth cen- 
tury would be about Ho.000,000 potmds, with a capacity 
at the close of the period to produce an average crop of 
130,000,000 pounds. France ranks second, with a vearly 
average for the period given above of about 70,000,000 

The PnciBo northwest, Oregon, Washington and Idaho, 
Is third in Importance in the Pnme industry with a pro- 
ducing capacity at the end of the century of about 
30.000,000 pounds per year; this will be considerably 
Increased from year to year. Bosoia. Servia, Germany 
and Spain are other Prune-producing countries. The 
most highly reputed Prunes come from the valley of the 
Loire in France, but it Is doubtful If these are superior 
In quality to the boat grades from California and the 
Pacific northwest. 

Attempts have been made to start the Prune industry 
in manyreglons other than those mentioned, but although 
it has not been found diffloult to grow the trees and pro- 
duce an Abundance of fruit, the climatic conditions have 
proved too unfavorable for curing the product, and the 
attempts have for the most part failed. Kolable ercep- 
tlons are parts of Australia and South Africa, regions 
which may some time compete with those mentioned 



attempt was maile bv the United States 
to start the Industry in 18.^4 on the Atlantic 
t distribution of clons of Prune d'Agen 



immerclal on the right, to fall to the ground, the maii- 
mum proportion of solids being 
then produced. It Is then passed over gmders in 
order to remove all rubbish and to secure several 
alies, evenness fn alae being essential to attain uni- 
formity In curing, since the small fmits dry more 
rapidly than the large ones. Machines run bv hand or 
by power do the grading. Before going to the drying 
grounds or to the evaporators the green product must 
be dipped In boiling lye or pricked h; needles in a prick- 
ing machine, to check and make tender the tough skin, 
thus allowing the moisture more readily to eacape. The 
first method Is In most general favor. The dipping 
consists of immersing the fmlt for a minute or less in 
a solution of lye in the proportion of one pound of com- 

lalned at the boiling point. The fmlt Is carried me- 
chanlcally, as by an endless chain, through a vat, or 
Is placed in wire baskets for the dipping. After a 
thorough rinsing the Prunes are placed on wooden or 
wire-bottomed trays and are then ready for the ground 
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In the sun the time of exposure varies from five to 
twelve days, depending upon the climatic conditions, the 
siie and the variety of the fmlt. Treatment In an evap- 
orator varies with the make of the machine. In general, 
the temperature In the evaporator should be from 120° 
to HO" at the start, to be increased to from 160= to 190° 
when the Prunes are taken out. Too much heat at drat 
causes the eeiis of the fruit to burst, producing drip 
and discoloration. Other Imporlaut factors entering 
Into the process of evaporation are the circulation of 
air in the machine, convenience and cost of fuel and 
power. The time required for curing ranges from 12 
hours for a small, heavy Prune to tS hours for a large, 
juicy one. Much depends on the machine. A common 
fault is to hasten the process too much. If not cured 
enough, fermentation and mold result; if too much, 
the weight Is lessened, the quality is Injured, the Prune 
is harsh and coarse, and has a dried'Up appearance. 

When suCBclently dried the Prunes are put in bins or 
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pll«> to sweat, which takes from one to thr«e wseks; 
thef mn then ready forlbe BDishlng processes — ftratl I HE 

aod piiekln([. In grading, the frunes ore Bepanted Inb) 
BlisB indicating the number of Pmofs required to make a 
pound, •■ 30s to «0s, iOn to 50b and no on to the sinalleBt 
aiie, 130s to l:iOs. Processing is done by dipping the 
Prunes in bolUng water and glycerine, or by steaming, 
or by using some special preparation in the final dip, or 
by rattling in a revolving cylinder. Processing Is repu- 
Ublelf It adds beauty to tbe color, or klils Insect eggs, or 
sterilises the Prunesi It Is disreputable when tbe object 

learned by experience and Is varied to suit the taste of 

froducer and consumer. The best Prunes are packed in 
[>xes, tbougb much ot tbe product Is put up In sacks. 



B pit Is loose but does not rattle ; tbe 
skin is bright, lively and free from drippings and exu- 
dations; the flesh should be Aieaty, elastic, and of bright 
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I bleached with sulfur 
, - . qns 

t makes the product somewhat 
market Is sometimes better for a' light^tolored, sul- 
fured Prune than for the darker unsutfured ones. In 
other oases, however, the dark Prunes find tbe best 
market. The snituring Is done by placing the trays of 
fruit, cured or uncured. In a small chamber In which 
sulfur Is Ignited by hot coala, or otherwise, tbe fumes 
distributed by ventilators, and the fruit allowed to be 
fumlgatfld 'or from a half hour to two hours. 

In curing, If all conditions are not right, several dlffl- 
— '"is are encountered. In a poor evaporator, tbe fruit 



If the conditions for keeping are poor, the Prunes be- 
come covered with globules of sugar, rendering them 
■ticky and destroying the InsUr^called sugaring. 
Prult grown on poor soil, or on unhealthy trees, or 
picked before ripe, may cur« Into small Prunes of an 
abnormal shape, called "frogsi'or they may ferment 
aod swell up in large, soft l^unea called "bloaters." 

Vabiktiu, — There Is much confusion regarding the 
nomenclature of the Prune-maklng plnms. In the seat 
nt the industry the green fruits as well as the cured are 
called Prunes, and tbe names of tbe varieties are In 
many eases different from those given In other than the 
Prune-producing regions. For several of the leading 
Prunes there are a n*nber of synonyms, and some sorts 
' a few distinct races. Each 
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others. The following Is a discussion of the varieties of 
Prune-making plums now well known in America. 

Pelili Pntnt (syns.. Prune d'Agen. Prune d'Ente, 
French. California, Robe de Sergeant, etc.). -Of medium 
slie, egg-sbaped, violet- purple; flesh greenish yellow, 
sugary, rich ; trees hardy, very prolific, sure bearers. 
Well cured. It In of a lively, bright amber color. This Is 
the Prune most widely grown In California. It has a 
large proporiion of solids, cures the easiest of any 
Pmne, aod shrinks but little in curing. In cooking, but 
little sugar Is needed; hence It Is the poor man's Prune. 
There are several types of this variety, differing mostly 
in iiie and shape, due largely to varying soils and cli- 
mates. It Is at present the favorite In the market. 

Italian Prune (syns., Pellenberg. German Prune, 
Swiss Prune). — LArge slip, oval, dark purple; flesh yel- 
lowish, Juicy, subacid, delicious ; trees somewhat ten- 
der, subject to disease, capricious bearers. Cured, the 
fruit Is very dark red, approaching black In color. This 
is the leading son In the Pacific northwest, more than 
fonr-flfths being of this variety; but It Is now found 
that It Is difficult to grow, and that, while a lielter sort 
bas not yet been found for that region, yet one that 
would produce as good a fruit without ■' 
of the Italian tree Is very deilrahle. 

"■■ fVtiiK (syn., Coe Golden Drop|. Very large, 

B side enlarged, necked, light yellow, doited 



of any other variety. Is of superior flavor, and brings 
tbe highest market price. Must be bleached. Always in 
demand as a fancy product. 

Most of the other varieties now grown are sold when 
cured as one of the above three varieties. All black 
Prunes are sold as Itatlans; all amber ones as Petite; 
and all light-colored ones as Silver. The Italian will 
usually grade three or four siies higher than the Pe- 
tite, and the Sliver two or three slses higher than the 
Italian. The price paid the producer Is usually from 
one-tenth to one-hsK cent greater foe each higher 
else. Extras, as the very large aiics of any variety are 
called, command an additional premium. The follow- 
ing is a Hat of plums grown more or leas for Prune- 
making; Qreen Uoge, which makes a fancy product; 
Yellow Egg, sells as the Silver when evaporated; Ger- 
man Prune, a class name for several races making a 
product much like the Italian; Hungarian Prune, a 
very large sort making a fancy product, but hard to 
cure; Robe de Sergeant, much like the Petite and con- 
aldered the same by some; Bulgarian Prune, of the 
Italian class; Tragedy Prune, a very early sort of the 
Italian type; Golden Prune, much like the Silver and 
possibly t«tt«r; Champion Prune, an early strain of the 
Italian. The Willamette, Pacific, Tennant, Steptoe, and 
DoBOb, are all of the Italian type; the Dosch has much 
to recommend It as a substitute for tbe Italian. St. 
Martin's Quetsche Is a late sort which sells as the Sli- 
ver, as do also the Brignole and Datte de Hongrie. 'The 
Olant, one of Burbank's seedlings, is much like bnt 
larger than the Petlt«. Imperiale Epineuse Is popular 
In UalUomia ( Fig. 1963). Sugar Prune, one of Burbank's 
aeedllngs. Is also liecomlng popular. 

See also Plitia and Svaporation at Fmiti. 

U. P. Hii>aicK. 

PBinrtLU. Bdo BrHJHlta. 

PBUimO. Under this denomination are comprised a 
multitude of practices and Ideals. It Is Impossible to 
give any advice for pruning until one has anktyxed the 
subject and knows the objects for which he la U wort 
and the underlying principles on which his practices 
must rest. The larger part of the writing on pruning 
gives mere advice or direc- 
tions, or details some per- 
son's experience, without 
analysing or elucidating the 



subje. 



The] 



differ with every person and 

every condition: the princi- 
ples are universal. The 
ideals that are associated 
with pruning may b« 
gronped around three cen- 
ters: (1) pruning proper, or 
tbe removal of a part of a 
plant for the purpose of bet- 
tering the remaining part or 
iU product; (2, training, or 
the disposition or placing of 
tbe Individual branches, a 
practice which is ordinarily 
coincident with pruning pro- 
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■ming. 






shaping of a plant into some 
definite or artificial form. 

The principles that under- 
lie pruning proper may be 



parts of a plant, and the < 
.ay of c -  









for the purpose of producing ''^hLlI' 
soms definite effect In the i??f!__i. i»_.«i__ 

formation of fniil-bnds or **'"" ' •™''^- 

leaf -buds or In modifying the habit of the plant. There 

sist; therefore there Is struggle for existence. Those 
which have the advantage of position, persist. Natnre 
prunes. Dying and de^ branches In any neglected 
tree-top are illustrations of this tact. Whenever the 
struggle for existence Is greatly lessened, the remain- 
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ing branches receive a greater proportion of the plant's 
energy, and they therefore make stronger growth or are 
more productive in flowers and fruit. Pruning is essen- 
tially a thinning process. 

In itself pruning is not a devitalizing process; it is 
only devitalizing when it is carried to excess or when 
the wounds do not heal and disease sets in. It is rather 
an invigorating process, since it allows more nourish- 
ment to be distributed to the remaining parts of the 
plant. The notion that pruning is devitalizing arises 
from false analogy with animals, which suffer shock or 
injury when parts are removed. The fact that pruning 
is not a devitalizing process is proved by every tree. 
The tree is a record of successive prunings. Note the 
number of branches on the seedling tree in the nursery 
row or in the forest, and then consider that all these 
branches, with the exception of the leader itself, will 
probably perish in the course of time. The forest tree 
develops a bole because the side limbs are pruned away 
by natural causes. Fig. 1964. Knots are records of na- 
ture's pruning. In the greater number of cases the 
limbs die and are removed when still very young, and 
they leave small record in the grain of the wood ; but all 
visible knots are histories of the removal of large 
branches. As a rule, it is only when the knots become 
knot-holes that injury results. A knot-hole means de- 
cay, and this decay may extend into the heart of the 
tree, finally causing it to become hollow. A black or 
decayed heart is always an indication of disease. The 
disease originates on the outside of the plant: it is the 
result of inoculation. This inoculation takes place 
through some bruised or broken part; it is usually an 
inoculation of filamentous fungri. These fungi gain a 
foothold in the dead and dying cells of the wound, and 
as they grow they are able to destroy the living cells and 
therefore to produce decay. The larger the wound, the 
greater is the liability to infection. It is very important, 
therefore, in the pruning of trees, that the wounds shall 
be as small as possible. This means that the best 
pruning is that which is practiced annually, so that 
none of the branches to be removed attain large size. 
This annual pruning is also most desirable for other 
reasons, as may be seen below. 

Woody plants should always be pruned when they are 
transplanted. This is because the roots are pruned in 

the very process of removal, 
and the tops should be re- 
duced in proportion. For 
some time after the plant is 
transplanted, it has no vital 
cx>nnection with the soil. 





1965. Pruning at time of 1966. Pnminc of the young tree 
transplantinK. on transplanting. 

and if all the top is allowed to remain there is much 
evaporation from it and a dissipation of the energies of 
the plant. How much of the top shall be removed de- 
pends on how much of the roots was removed in digging, 



and also on the personal ideals and desires of the opera- 
tor. It is a general practice to cut back the top of a 
plant at least one-half upon transplanting; in some 
cases still more of the top is removed. Quite another 
question is the particular form in which the top shall 
be left. Some grow- 
ers prefer to remove 
all side branches, 
if it is a fruit tree, 
and leave a straight 
whip. Pig. 1965. They 
are then free to start 
the new branches 
where they like. This 
is the better practice 
with very young 
trees, and it is one 
that is nearly always 
employed with peach 
trees. If the trees are 
three years old and 
well branched, most 
persons prefer to 
leave three or four 
of the main branches 
to form the starting 
point of the future 
top. Fig. 1966. These 
branches may be 
headed back half or 
more of their length. 
Of late years a 
method of very se- 
vere pruning has 
come into notice un- 
der the name of the 
Stringfellow or stub- 
root system, taking 
its name from H. M. 
Stringfellow of 
Texas, who has writ- 
ten much concern- 
ing it. The fullest 
presentation of Mr. 
Stringfellow' s ideas 
will be found in his 
book, "The New Hor- 
ticulture." It advises 
that practically all 
the roots be cut away and that tha top be shortened to a 
straight stick one or two feet long, witnout side branches. 
It is the suppositionthat when trees are reduced to their 
lowest terms in this way, the new root-branches that 
arise will take a more natural form and the tree will 
assume more of the root character of a seedling. This 
method of transplanting has met with good success in 
many places. The fundamental theories on which it is 
founded, however, have not been demonstrated. This 
system is, in fact, a matter of local practice rather Uian 
of principle. In a great majority of cases, it will be 
found to be better, particularly in trees that are three 
years or more old, to prune them only moderately, allow- 
ing a part of the original root system and a part of the 
top to remain. 

Pruning Fruit Trees. ~ Fruit trees are pruned for 
the purpose of enabling them to produce a superior 
quality of fruit. They are not pruned primarily to 
make them assume any definite or preconceived shape. 
It is best, as a rule, to allow each variety of tree to take 
its own natural or normal form, only pruning it sufii- 
ciently, so far as shape is concerned, to remove any un- 
usual or un symmetrical growths. 

(1) The fundamental conception in the pruning of 
fruit trees is to reduce the struggle for existence, so 
that the remaining parts may produce larger and finer 
fruits. 

(2) The result of pruning fruit trees should be to 
keep the tree in bearing condition, not to force it into 
such condition. If the tree has received proper care 
from the time it is planted, it should come into bearing 
when it reaches the age of puberty. Pruning, therefore, 
is merely a corrective process and keeps the tree in 
proper bearing condition. When trees have been much 
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1967. Toung apple tree. 

The marks show which limbs 
may be removed to advantate. 
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Dsglected, pruning mmj be tt 



meuis of relQTigorktlng 
men] una aenm^ mem luvt k tbrlCti«r condltlan. 1q 
such caaaa It ia ooe of the means of reDOVStlng the 
tree, » tilling, fertiliilag (tud spraying we. 

(3| Heavy pruning of the top lends to produce wood. 
Thin is because the same amount of root energy ia oon- 
eeatrated loto a soialier 
amountoftop, there liy eaos- 
ing a heavier growth. Thla 
Is particularly true If ths 
pruning is done when tha 
plant Is dormaDt. 

(4) Heavy pruning of the 
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never headed-ln, provided they i 

Emned and well earod for. Whether one shall bead-ln 
Is fruit trees or not, la a personal question. If the 
trees are growing too rapidly, It is well to head them In 
in order to check their ambition. This la particularly 
Then tree! are growing on heavy or very 
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food. 

(5) Trees whl 
much to wood are 
relatively anproductive. 
ing growth  " 






ealthy. If cl 



iltfulc 



} long as the pla 
 o redui  



)y very heavy pruning. 
It tenon to coniioue lO produce wood at the expense o< 
fruit. When a tree Is to be brought Into bearing condi- 
tion by general gooil treatment, the aim should lie to 
keep it in that oondition by a relatively tlgbl annual 

EruniDg. Violent pruning Is allowable only when trees 
ave been neglected and it is necessary to bring them 
back into bearing condition or to renew their tops. 

(fi) The operator should know where the froit-bnds 
are home before undertaking the pruning of any fruit 
tree; otherwise be may destroy too many of them. I( 
he knows the positiou of the rrult-buds, be may prune 
in such manner as to thin the fruit even without the 
removal of mnch wood, and thereby to reduce the strug- 

5le for eiiHtence to a minimum. Every species of tree 
as its own method of fmlt- bearing. The pear bears 
its fruit largely on old spurs. The peach bears on the 
wood of the last season's growth. In order to thin the 
fruit of the pear by pruning, therefore, it Is necessary 
..... I ,pn|.g. In tiia peach It Is neces. 



■ary K 



t back a part of t 
s growth. Each species of plant U 
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olt- 



(7) Ueading-ln tends to promote fruitfulnens, par. 
ticularly in those trees that are growing ovec-rapidly. 
If the headlng-ln Is very severe, however, It may 
amount to a heavy pruning, and in that case It msf 



Pariupl the larte b: 



•et the plant into wood-hearing rather than into fmlt- 
bearing. ,It is not to be supposed, however, that head- 
lng-ln Is necesiariiy to l>e advised in order to make 
trees bear. They may bear Just aa well 1( they are 






In 



ving the weaker 
ones may inaucH greater frultfulness. When trees are 
planted too close together, it may also be necessary Id 
order to prevent the plantation from becoming too 
thick. Some people likp a low.headed and rounded 
top; this Is a qnestlon of personal ideals. It the or- 
chardist desires such form, it Is necessary to head-in 
the tree. It should be remembered that the more a tree 
is beaded-ln the thicker it tends to become in the crown 
and the more inside pruning Is necessary. Whenever 
there is danger of fruit rot. as in plums and early 
peaches. It is a quention whether the tblok form of top 
is the most advisable. 

(H) Pinching-in the annual growths In early summer 
tends to augment the development of fruit-buds, al- 
though these buds may not he developed the very year 
In which the plncbing-in Is done. This is a special prac- 
tice, however, which can be employed only on small 
areas and with particular trees. It Is essentially a 
garden practice and not an orchard practice. In the 
orchard, one must depend for frultfulness upon the 
general good care of the plantation, and in this care 
pmning Is one of the essential factors. 

(9) Pruning fruit trees usually resolves Itself into a 
thorough and systematic thinning out of the weak, im- 
perfect and Interfering branches. Thereby, the energy 
of the plant Is saved and is deflected to those parts 
that are capable of bearing a useful product. The sun 
and air are admitted. The tree becomes manageable 
for spraying and tor picking. All the fruits have an 
opportunity to develop. How much or how little to thin 
Is wholly a local question. In humid climates, much 
thinning may be necessary. In dry, hot climates, as on 
the Flains, bnt little thinning Is allowable, else the 
branches may sun-scald. Figs. 1967 and 1968 lllustreta 
two pruning ideals. Consult, also, the pictures in the 
various fruit articles In this work. 

( 10) Scraping the rough bark from old trunks may be 
a desirable practice, since It destroys the breeding 
places of insects and fungi. Trees that have been con- 
tinuously thrifty, howcver-tbat have received unl- 
formly good tillage, fertilising, pruning, spraying— 

tiveiy smooth and firm. Only the loose outer hark shonld 
be removed. On ornamental trees, the bark is a part ot 
the characteristic beauty, and it should not be scraped. 
Although not a pruning queitlon, this Is closely aaao- 
dated with pruning practices. 

PntiiHQ Ornamental Plnnff.- Ornamental trees and 
shmbs are pruned for three purposes: (I) to enable 
them to produce greater quantity of bloom; (2| to make 
them take some desired form; (3) to remove unusual or 
straggling growths. 

Tbe pruning of ornamental trees and shrubs for the 

§ reduction of flowers is controlled largely by tbe 
ower-bearing habit of tbe plant. Host early -bloom ing 
plants develop their flower buds tbe yearbefore. Heavy 
pruning, therefore, particularly heading-ln, when the 
plants are dormant, cuts off the flower-buda and the 
amount of bloom is leesened. If these plants are 
pruned Inst after the flowers are passed In spring tbe 



best raaults will be leenred, ainoe the new growths will 
then develop Qower-bads for the year (ollowlng. It may 
be BdviBable, however, to ^mne Sacb pluita In win- 
ter for the purpose of tbinnlDg them, thereby allowing 
the Sower-bnda which remain to produce la^er hloom. 
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In moat omuaental plants however It la the number 
of Rowers ratber than the aize of eiicb wblch ia dealrcd. 

Planta that bloom late la The aeaaon, like hydrangea 
and moat apeclea of clematis, make tbelr flower-buda 
on aboots which arlfe that very season. With such 
plants, 11 Is well to prune rather heavll}' while tbey are 
dormant in order to canae them to throw up a profasion 
of atrong shoots in the spring. These shoots will bear 
that summer. Lints of plants in these two categories 
will he found In the appendix to the second edition of 
"The Pruning-Booh." 

Fmning to make the plant assume xome definite form 
Is essentially a method of shearing or hF'ading-ln. 
If it ia dexired to have a very regular and definite 
shape, it Is well to shear the plant at least two or 
three times a year in order to keep down the ex- 
uberant (trowths. It is a common practice to shear 
the plants only in the winter, but If thia shearing 
la somewhat violent, as lb usually the case, the 

Slant throws up nnmeroua atrong shoota very early 
1 spring and It remains shapeless during a large 
part of the growing aeaaon. 

Training.- Thert Is relatively little careful 
training of planta in North America, largely be- 
cause of the expense of the skilled labor which is 
necessary to perform it. Land Is also relatively 
cheap, and room can be given for the natural de- 
velopment of most plants. In the Old World, fruit 
plants must ho grown in very small areas, and It 
may be necessary to train them on walla, sides of 
buildings, oron trelllaea of various kinds. Trained 
fruit trees may genendly be referred to one of 
three categories: the wall tree, which is trained 
against a continuous surface; the espalier, which 
la trained on a trellis, the hranchea starting at 
nearly right angles from a central shaft; the cor- 
don, or training to a single or double strand near 
the ground. Properly, an espalier is a (rellls; hut 
the word is eommonly used for the plant that ia 
trained on the trellis. There are many 
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In the methods ot training and pruning In each of these 
three claaaea, and the methods are sucb aa can scarcely 
be well elucidated In writing. The Uld World llleratare 
Is replete with Instruetlona. In recent American litera- 
ture, the fullest account la to be found in "The Prvnlng- 
Book." In order that treea may be well trained on walls, 
espaliers and cordons. It la necessary that the training 
he begun in the nursery. The Old World nnraerjes 
grow planta which are trained for varioua uses, but the 
American nuraeriea do not. It, therefore, the American 
Is to train treea in any of these tonual shapes, he ihould 
aocure specimens that are not more than one year from 
the bud or graft, and begin the training himself. The 
lllustrationa (Figs. 19G9-7] ) suggest some of the special 
methods of training fruil trees. 

IFt«n to iVuRf.— It will be gleaned from the above 
remarks that the time of pruning depends on many 

 circumstances, and chlefiy on the result which it la de- 
sired to reach. So far as the healing of the wound Is con- 
cerned. It Is usually beat to prune when the vegetative 
BCtivitlea begin in spring so that the wound Is qaiekly 
coveredor''headed." Furtbepurposeof chechinggTOWih 

- and producing other definite reaults, it may be necea- 
aory to prune at other times of the year. As a general 
rule, however, the best time to prune is In late winter 
and early spring, when l^>or can be had and before the 
rush of spring work comes on. The colder and drier the 
winter climate, the later the pruning should be delayed. 
The wound made by severing a branch heals by means 
of a callus which forms from ^e growing tissue between 
the bark and wood. Pig. 1972. Thia tissue rolls over 
the wound, flnally joining in the center and completely 
covering the old wood. The old wood ilselt takes no 

Krt In the healing process; In fact. It dies. When the 
allng is complete, the old wood is merely covered and 
preaerved from external Injury and infection, mnch as 
fruit in a jar is preserved by Ijeing protected with a 
cover. There is no dressing that wltl liaaten the heal- 
ing process except as It keeps the wood from decay. In 
other words, the whole object of dressing a wound is to 
pretect It. The dressing prevents bacteria and fangi 
from securing a foothold and thereby prevents the rot. 
Wounds that ore exposed for aome years nearly alwaya 
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3 organisms, and even if the wounda should si 
sequently heal over, the Infection may still extend down 
-' ' eart of the tree and finally cause Its death. The 



best c 



ing for 
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fungi and which persists tt 
est. Ordinarily, good white lead paint, applied heavily 
and renewed occasionally, is the best protection. Qraft- 
Ing wax may afford a good pretectlon, If it is applied 
hot BO that it aoaka into the tissue. It it ia merely 
spread over the aurface. It soon blisters and become* 
loose and affords relatively little protection. 
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Iftrgelf on their position an tbe tree utd the vrty In 

which they we made. Wuuudi kIodk the mun 

bnncheB, which sre the leading aveouea for dleiribu- 

tloD of food, heal more speedily tliui thoae on tbe 

weaker side bnnchei. Tbe cloeer the wonnd BiU Ut the 

branch, the more quickly 

' - - will it heal. Pig. 1973. If a 

■tub la left several loches 

long (Fig. 19751, it aeldon 



at bluom and the very ordinary Collage of a 

of them have limited the planting of the ornamental 
klndi. Some of the ornamental species are not grown 
on their own stocha, but are worked an stocks tb*t can 
be grown eaally and cheaply and of which seeds can be 
obtained in abuDdanee. The commoneat slocks for the 
ornamental kinds are the plam [P. domealica), peach 
and sweet cherry. On the plum are grown (be dwarf 
almonds and the double-flowering anit fancy-foliage 
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ectlon of 
Its base. It Is a 
d parallel to the 
direction of the branch or trunk that remaina, and close 
to it. This wound may have a somewhat larger saper- 
flrial area, but It Is much nearer the source of the heal- 
ing food lupply and thuretore becomes covered more 
quietly- L. H. B, 

nOHJn tanelent Latin name of plam). BoiAeur, 
Plum, Chebbt. ["hch, Apridot, Aluosd, etc. About 

7S apeeles of plnk-Howered or white-flowered shrubs and 
small trees of wide dislribullon, but most abnndant in 
the north temperate tone. Lvs. alternate, simple, nsn- 
alty serrate: lis. mostly In spring, sometimes preceding 

pistil single, the stamens numerous and perigynons, the 

Ectals and calyx-lnbcH 5: fr. a drupe, uaaally 1-seeded 
y the abortion of one of tbe two ovules. Fig. 1976. The 
genus aa here outlined Includes several well-marked 
groupH, some of which are regarded as distinct genera 
by many authors. In their eitreme or typlcM forms, 
these subgenera are very distinct, but there are so many 
Intergradient forms that it seems unwise (o keep them 
distinct as genera. Tbe teitdeucy of plant-breeding is 
to still further obliterate the differences by means of 
hybrid liatlon. At best, the genus is polymorphous. 
but the general experience is that confusion Is increased 
rather than decreased by the effort to make two or more 
genera from It. Many of the forms that appear to lie 
very distinct In their extremds, connect by Insensible 
gradations in intermedialo ranges. The dominant East 
American species, fur example, shade off Into marked 
forms in tbe West and Southwest (see Wangh. 121h Rep. 
Vt. Exp. Sla., p. 231-239). 

Horticnlturally.l>ninaslsone of themost Important of 

cherries, apricots, almonds. Ii Is also prolific of oraa- 

eolored -leaved and weeping forms. Most of the culti- 
vated species are hardy In the latitude of Philadelphia 
and many are hardy In Ontario. All are of easy culture. 
Nearly all the species are spring-flowering. Only P. 
aeidn. amongst the cultivated kinds, blooms as late as 
midsummer. They are very useful tor spring gardens, 



1974. Tbe atub is loQcer 
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pinms. The myrobalan plum {P. c<msi/cra| is some- 
times nsed for the same purpose. Peaoh stocks may tte 
aied for the same species, as a rule; and they are also 
employed, particularly In the South, for many fruit- 
besjing plums. The sweet cherry [P. Avium) is a good 
stock for the various kinds af donhle-flowered, weeping 
and fancy-leaved cherries. It Is an Important point In 
the growing of these grafted Prunuses to remove aU 
sprouts from the stock as soon as they appear. This is 
particularly tme of the dwarf almonds, since the stocks 
are usually stronger-growing species and tend to sucker 
from the root. It Is a question whether It would not be 
better to propagate these dwarf species from layers or 
nuttings in case seedlings of their own species cannot 
be haid. Own-rooted plants can be secured by root- 
grafting with a long cion (see Fig. 9i3, Vol. I). 

In North America there has been a most remarkable 
contemporaneous evolution of fruit-bearing plums from 
the native species. Several hundred orchard varieties 
have been described, and the trees are grown commer- 
cially over a wide range of country In the South, in the 
Mlisisslppi valley and on the Flalns.-In regions in 
which the common PnmvM domtitica does nut thrive. 
Systematic knowledge of these domeslicated native 
plums dates from 11^92 (Bull. 62. Cornell Exp. Su.|. 
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nCDKX TO THX LATIN MAlfKS. 

aeida, 28. fruticosa, 18. paniculata, 25. 

aeatifolia, 5. Oalatensis, 7. pedunculata, 89. 

Alberti, 31. G^orglca, 37. pendala, 18, 24. 27, 

Alleghenleiisis. 11. glandolosa, 13. 20. 

Americana, 10. gracilis, 13. Pennsylranlca, 21. 

Amygdalus, 41. Oravesii. 13. Persica, 42. 

angustifolia, 14, 27, Grayana, 31 aud persicaeflora, 28. 

32, 33. snppl. list. Petzoldl, 39. 

argentea^ 40. Hattan, 8. Pisaardi. 5. 

Armeniaca. 1, 2. 3. heterophylla, 27. Planterienais, 5. 

asoendens, 24. hortensis, 25. platycarpa, 42. 

aapUnifolia, 27, 29. hortulana, 15. Pseado-Oeraaus, 25. 

atropnrpurea, 5. ilicifolia, 35. Puddum, 25, 26. 

aueuboffoliat 31. Ineana, 96. pamila, 16. 

aurea, 31. Injacunda, 12. pumila, Hort., 18,38. 

axutera^ 28. insititia, 7. pyramldaliB, 27. 

Avium, 27. integrifolia, 35. rannnculiflora, 28. 

Bertini, 33. Italica, 7. reflexa, 18. 

Besseyi. 16. Itosatura, 24. regalia. 27. 

Bigarella, 27. .Taponica. 33, 38. Jihexii, 28. 

Brlgantiaea, 1. Japoniea, Hort., 8, rivolarls, 15. 

camelliaaflora, 42. 18. 24, 25. roaea, 24. 

camelllflBfolia, 33. Juliana, 27. rotnndifolia, S3, 

campestris, 37. Kelloggii, 9. sallcif olia, 27, 29, 30. 

OapolUn, 29. Isevis, 42. Schipkaensls, 33. 

Caproniana, 25, 28. Lannewiana^ 25. semperflorens, 23. 

Oapuli, 29. latifolia, 33. serotina, 29. 

Oaroliniana, 34. Laorocerasos, 33. aerratifolia, 25. 

Oarthagena, 29. lAndleyi, 39. aemUata, 25. 

eartilaginea, 29. Lositanica, 32. Sibirica, 2. 

Caaeaslca, 33. macrocarpa, 41. Sibirica, Hort., 18. 

cerasifera, 5. maerophylla, 27. Sleboldi, 25. 

Cerasus, 28. Mahaleb. 20. Simonii, 44. 

Cereola, 7. maliformls, 7. Sinensis, 38. 

ChanuBcerasuSt 18. maritima, 13. spinosa, 6. 

Chicasa, 14. marmorata, 31. aubcordata, 9. 

Gochinehinenaia, 37. microphylla, 33. subhirUUa, 24. 

Colchica. 33. Mineri, 16. Syriaca, 7. 

communis^ 7, 41. moUia, 10. Texana^ 10. 

eommntata, 31. Mume, 4. tomentosa, 19. 

cnneata, 16. Myrobalana, 5. triflora, 8. 

Bamaacena, 7. myrtifolia, 32. triloba, 89. 

daaycarpa. 3. nana, 30, 37. nmbellata, 12. 

Bavidiana, 43. necturina, 42. Utahensia, 17. 

Becamana, 27. nicotiancBfoliat TH, variegata, 18, 28, 29. 

demiaaa, 30. nigra, 10. virgata, 39. 

divaricata, 5. occidentalla, 36. Yirginiana, 30. 

domestica, 5, 7. oeeonomiea, 7. vulgaris, 28, 42. 

donarium, 25. orientalis, 40. Watereri, 25. 

Buracina, 27. orthoaepala, 16. Watsoni, 14. 

emarginata. 22. Padua, 31. Waylandi, 15. 

Focke (Engler & Prantl, Pflanzenfarailien) makes 7 
subgenera in Prunus, 5 of which may be admitted here: 
A. ZfVS. convolute in the bud (i. e., rolled 
tipf showing well as the Ivs. begin to 
emerge from the bud): ovary usually 
furrowed lengthwise. There are ex- 
ceptions in some of the American 
native plums (Nos. 10, 11, 14, 15) in 
which the Ivs. are conduplicale in 
vernation: these species and their 
allies are intermediate between the 

true plums and the cherries 

I. Prunophora (Nob. 1-15) 
AA. I/vs, folded or co^iduplieate {trough- 
shapedf folded lengthwise along the 
midrib) in the bud. 
B. Fruit very juicy ^ glabrous or only 
very slightly hairy: stone smooth 
or roughish. 

C. Fls. in fascicles or cymes 

il. CERAsrs (Nos. lG-28) 

oc. Fls. in racemes III. Padus (Nos. 29-35) 

BB. Fruit normally soft-hairy {except in 
4£ var.): stone or pit often fur 
rowed and pitted. 
C. Flower -cup (usually called calyX' 

tube) tubular 

IV. CHAMAAMTGDALrs (Nos. 36-37) 
CO. Flower - cup short and wide - 

spreading V. Amygdalus (Nos. 38-44) 

For horticultural purposes, these five main groups may 
be illustrated as follows: 

1. Plums and apricots I. Prunophora 

2. Common or fascicled cherries .11. Cerasus 

3. Hacemose cherries III. Padus. 

4. Dwarf almonds IV. CHAMiSAMTGDALUS 

5. A Imonds and peaches V. Amygdalus 



Subgenus I. Pbukophoba. Apricots and Plums. 

Fruit sulcata, glabrous and usually glaucous (except 
in the apricots), the stone compressed and usually 
longer than broad and smooth or nearly so : fls. solitary 
or in umbel-like cymes, mostly appearing before the Ivs. 
or with them: Ivs. mostly convolute in remation, gen- 
erally ovate or lance -ovate. 

A. Apbicots,— f^e fls. solitary or in S^s, before the Irs. 
and the fr. velvety {at least until rips): stone 
usually sulcate on the margin: peduncle separat- 
ing from the mature fruit, 

1. Armenlaoa, Linn. {Armenlaea tfulgiris. Lam.). 
GoMMON Apbioot. Figs. 113-117. Small round-topped 
tree with reddish bark much like that of the peach tree: 
Ivs. ovate to round-ovate, sometimes slightly cordate at 
the base, abruptly short - pointed, glabrous (at least 
above), closely serrate, the stalks stout and gland-bear- 
ing: fls. pinkish, solitary and sessile or very nearly so, 
appearing from lateral buds of last year's growth 
(sometimes on short year-old spurs) before the Ivs.: fr. 
variable, nearly smooth when ripe, short-stalked like a 
peach, usually somewhat flattened, mostly yellow and 
overlaid more or less with red, the stone flat and smooth, 
ridged or sulcate on one edge. Said by Focke to be 
native of Turkestan and Mongolia; by some regarded 
as Chinese. It early reached Europe, where it was once 
supposed to be native of Armenia, whence the name 
Armeniaca. The Russian Apricot is a hardy race of 
this species. See Apricot and Figs. 113-117 in Vol. 1. 
The smooth -fruited Apricot, P. Brlgantiaea^ Vill., ia 
regarded by Dippel as a form of this species, var. 
Brlffuitlaoa, Dipp. Shrub or small tree, with smaller 
Ivs. and smaller smooth subacid fruit. Probably a cul- 
tural variety. Run wild in southern France and Pied- 
mont. 

2. Sibirica, Linn. (P. 
Armeniaca f var. Sibir- 
ica, K. Koch). Siber- 
ian Aprioot. Fig. 1977. 
Bush or small tree : Ivs. 
ovate to narrow-ovate, 
long pointed, strongly 
and often incisely 
toothed: fls. white or 
pink, appearing early 
in the season and usu- 
ally in great profusion : 
fr. globular, rarely 
more than % in. In 
diam., yellow with a 
reddish cheek, scarcely 
fleshy, practically inedible. Mongolia, Dahuria. L.B.C. 
17:1627.— Sometimes planted as an ornamental bush. 

3. dasyoirpa, Ehrh. (P. Armen\acaf var. dasycdrpa, 
E. Koch). Purple or Black Apricot. Small tree, of 
the stature of the common Apricot: Ivs. smaller and 
narrower, mostly elliptic-ovate, finely and closely ser- 
rate, thin, dull green, the stalks slender and nearly or 
quite glandless: fls. large and long-stalked, showy: fr. 
globular and plum-like on a distinct stem, pubescent at 
maturity, dark purple, the flesh soft and sourish; stone 
fuzzy. Probably native to Manchuria. B.R. 15:1243. 
L.B.C. 13:1250. — Sometimes planted, mostly as an orna- 
mental tree, for the fruit has little value compared to 
that of the common Apricot. Hardy in the North. Has 
every appearance of being a distinct species. 

4. Mtme, Sieb. & Zuoc. Japanese Apricot. Fig. 197B. 
Tree of the dimensions of the common Apricot, but the 
bark greenish or gray and the foliage duller in color: 
Ivs. relatively small, narrow -ovate to nearly round-ovate, 
long-pointed, flnely and sharply serrate, more or less 
scabrous, lighter colored beneath, the petioles mostly 
gland-bearing: fls. sessile or nearly so, fragrant: fr. 
mostly smaller than that of P. Armeniaca ^ yellow or 
greenish, the dry flesh adhering to the pitted stone. 
Japan, where it is much grown for its flowers. Gn. 
50:1081. R.H. 1885:564.— Planted to some extent in the 
South, particularly in the form known as Bungo or 
Bongoume Apricot or plum, but of minor value. When 
top- worked on plum, it withstands the winters of cen- 




1977. Prunus Sibirica (X 5i). 
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i™l N«w York, but will not bear. The Apricot cnlt. as 
Chinese or Shense ia bIso □( this species. Uaaj doDble- 
fld. (ormB In Jftpao. 



1971. FtuBui 



XM). 



AA. Puil>tB,-lhe fit. matUy in cymet, in noit tpecitt 
apptating tuith the tvi. In t\e North {bttan Hit 
Ivi. in tlu 5011(A), and Iht ft*. smoofA and glau- 
eoui! ttone not prominentty luleata: pedunclt 
tUndtr, r«iiiainjn|r leith tha fniU. 
B. Eur.-Atian Plumi : lv$. relatively broad, utually 
pnminenily retieulattd and more or lea* pubeicinl 
{at leait beneathi, tite iroiinjf twigi moitly pu- 

Q. Floteer-$temi glabrona, 
5. oMMilsn, Bhrh. (P. donitlica, tbt. Myrobalan, 
Linn. P. Murobatdiia, Lolsel.). MibObjlI^n PlUh. 
Chebht Plum, Slender twlngj grower, odeii thorny, 
the tviga uflually soon beuomlng glabrous: Its. rather 
amall and thin, rather light green, becoming nearly or 
quite glabroua. short-ovate and short-pointed. Bnely ser- 
rate : Ub. rather small, white or blush, slender-staked ; 
tr, smsll (usnall; 1 in. or leso Id diara.), globular and 
cherry-like, depresnod about the stem, yellow or red, 
the fleih soft, jniey and sweet-flavored. Probably na- 
tive to the Caocasus and southwestern Asia. B.H, S934. 
Gn. 33, p. 252. J.H, 111, 28:267. -The Myrobalan Plnm 
is eitenslvely nsed in this country as a stock on which 
to bud the domestlca Plums, the seedlings being im- 
ported In fcreat quantities from Europe, It Is a smaller 
tree than P. c[ome»((ea, with much more slender growth, 
smoother twigs and leaTcs, smaller and mostly earlier 
flowers and smaller, softer fruit with a depression 
about the stein. It lends to dwarf the domesllea 
Plums, but Its Influence In this direction is not suf- 
Bcient to dlseonrage Its use as a stock. Its advantages 
as  stock are its cheapness, the ease with which all do- 
I "take" on it, and the readiness with 
which it can 
III the nursery 



ni'tnetlmes found about 
old nursery gronnda, and 



few varieties propagated for the early Juicy fruits, but 
they are little known. It makes a good ornamental tree. 
The Uarlanna, much used for stocks of many kinds of 
"'- — 1 In the 8. (and ((rowing from cutllii(c8|, is per- 



There are also forma with yellow- and white-TarlegatMl 
leaves, and a weeping form (var. pendulai. A form 
with narrow wtllow-lilie Its. (Tar. atHtiHlia) is also 
advertised. A form with twisted or contorted foliage Is 
Sbovm in U.U, 1895, p. 201. 

Var. atropurpbM, Dlpp. (P. Pttidrdi, Hort. P. e>- 
rast/tni, var. Aiaifnij, Uailey). A handaotne form with 

furple IvB, and dark wine-red truita. — Introduced into 
ranee by Pisaard, gardener to the Shah of Persia, and 
Bm fully described In Revue Horticole In 1881, It la a 
cultural form of P. ceraiitera. ]l is one of the best ot 
all small purple-leaved trees, holding much of Its color 
in the American summers. It seems to be hardy where- 
ever the common Plum will stand. The best color Is 
secured on the strong growths; therefore It Is well to 
head back the tree frequently, R,H. isei:190i 1884:396. 
U.C. 111. 1:416. an.32:G13; 55, p. 314. J.H. Ill, 28:287. 
Q.M. 31:190-1. 

Var. diTarioita [P. divaricAta. Ledeb.). Branchlnf- 
from the base, the branehea wide-apreadlng and some 
of them nearly or qnlte prostrate: Ivs. broader towards 
the base: fr. not depressed about the stem, yellow. 
Macedonia to N. Persia, B.M. 0519, 

6. ipiilAu, Linn. BlutOKTHoay. Pig. 1979. Low and 
spreading, making a very thick thorny top. the young 
growths dlatinctly pubescent: Ivs. email, oblong-obo- 
vaCe or elllptlc-ovate, very numerous on the branches, 
nearly or quite obtuse, very flnelv and closely aerrate; 
fls. white, small, borne singly or In pairs (or aometlmea 
in 3'a| and often on the thorns: fr. little larger than a 
vary large pea, very deep glancoua-blue, usually per- 
siating antli winter, aoarcely edible. Middle atid aouth- 
em Europe and N. Africa to N. Persia and Siberia, 
— Sometimes planted in this conntry, chiefly In the 
double-fld. form (On. 59, p. 7G). It Is an excellent bush 
or small tree for protecting the borders and comers ot 
drives and walka. The short, stiff, Ibomy branches 
make a good barrier. Perfectly hardy where the Plum 
can be grovm. It la not impoasibte that this species la 
the original of the domestlca Plum. The little fruits are 
usually (Btringent. but there ia a sweet-traltsd form. 

cc, Flover-tUmi uiually more or U$t hairy. 

7. domiitiea, Linn. (P. conminii, Huds.), CoMuon 
Gabdem Pldm. Flga. 1851-65. Plate XXX. Strong- 
growing small tree with pubescent twigs : Ivs. large and 
thick, dull green, much reticulated, pubescent beneath, 

_i ely and Irregularly serrate; fls. 



white, large, usually In c 

In telture and usually not uapresaeo aooui loe siem; 
atone large, slightly rough or pitted. — Native country 
unknovrn, and very likely derived from P. tpinnta. If 
it exists In a truly wild state, It is to be sought In the 
Caucaaos and trans-Caucsans regions. It la run wild in 
many parts of the world, Focke says that P. domeitiea 
Is unknown In an originally wild state, and that the 
typical form of the species lathe prune (Zwetache), P, 
aconotnica, Borkh. There are various forms of P. da- 
ta double -Howe red, yellow- 
leaved and varlegated-lvd. 
As a fruit plant It Is widely 
variable. It la the parent 
BpBcies of the old-time or 
common Plums, as distin- 
guished from the Japanese 
and native Plams. The syn- 
onymy of the main varietal 
groups Is ihown by Waugh. 



fiot. Gas. 26,pp.417-12T(Oec., 1898), and 27, pp. 478-481. 
Var. Damaaattia, LInn.fP. itnifUia, Linn, P. Itdliea, 
Borkb.). Dahhom. Fig. IS.'W, A form with amall foli- 
age and amall Arm frulta borne mostly In clusters.— 
Damson is a general name (or small-fralted and small- 
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leftved fonni of the Plum. Wheo the Plum nini wild 
It utnallj Toverta to this form. Some of the DamsoDs 
(bs the Frsneh, SbropshlFe, Farle!gh| are commercial 
orchard varietiaa, being u»ed for cnllnary pnrposee. 
There U maoh difference of opinion as to the lyBiematic 
position of the Pium dealgnaled b; Llnnnas u P. I'n- 
litilia, but It la clear that it is intermediate between 
P. doiKtiliea and P. jpinoia. It is probably one stage 
in the reTersion of the Flam towards P. spinoia. It 
■eems to be India tin gal shable from Tar. Damatcena, 
when this variety U taheo in Its larj^ lense. 

Other farms ot PlnniB have received Latin class- 
names, as var. maliUraiit, Llnp. (P. Hyr^ea, DIpp.), 
IneludlDS the HIrabelle (a amall-leared form with 
small yellow fralt, not tin like the Damsons) and others; 
var. CartoU, Linn., the (jreen Qages or Heine Claudes; 
var. OklaUnilt, Auth., the Prunes. 

BB. Oriental Plvms: Ivi. nlatively longtr [moseiy 
oblong -obvcaii), not nmglttntd or pubeieint. ottin 
ahining, Ikt uoune Iwigi glabroui or ntarly to. 

8. tritUra, Roibg. (F. Jap'inita. Hort., not Tbanb. 
P.^dUax.Tamari). Jafanesb Plum. Fig. 1980. Piata 
XXX. Strong- growing small tree, with smooth often 
shintug reddiah or cinnamon -brown twiga: Its. mostly 
oblong - obovate, abruptly but prominently pointed, 

gin, bright often shining green above and dull beneath: 
Hb. few from each bnil (most commonly about 3|, showy, 
white or very nearly no, slender-stalked: fr. Tarioas, 
mostly large and Arm, yellow or light red (never blue- 
pnrple) with pronounced suture and tending to be 
pointed at the apex. R.H. 1895:160.— Probably Cblnene, 
but Introduced Into this country from Japan (Id 1B7D), 
and DOW widely distributed and much grown for Its fruit. 
The Japanese Plum Is hardy, In some of ita varieties, 
as far nortb as Ottawa. It Is prised because of Its 
great productiveness. Ions-keeping qualities and beauty 
of Its fmit, and its relative Immunity from black-knot. 
As a class, the fruit Is ot lower quality than the 
domestlca Plums. The aeason of the J^anese Plums 
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begins considerably In advance of the domestleas and 
holds nearly as late. The greater number of the varie- 
ties are clingstones, but there are some freeslonea 
among them. A race of hybrids with P. hortmlana and 
P. anguitifotia is now appearing. 



BBB. Amiriean ornaUtt Pltimt! Ifi. relatietlf narroit 
and smooth ami l\e voHng grou'tk glabrout (P, 






\, tht f 



and P. A 



,ti«,ly , 



Alt and >i 
r deep bine 



yellotr arid rtd, r 
purple. 

O. Li't. noitly broad and thick, pubeieeni ormughiiiA 
bentatk, very tharply itrrate or even jagged: fr. 
tkiek-ekinried. 

9. ■aboordkta, Benth. Small tree or bush, usually 
only a few feet high; Ivs. round -ovate, obtuse, broad or 
subeordate at base, either sharply or obtusely serrate. 
thick, aoft-pubeacent beneath: fls. white fading (o rose. 
leas than 1 In. across. In clusters of i or less and appear- 
ing before the leaves: fr. globular or a hort-oblong, usu- 
ally dark red, In the largest wild forms somewhat over 
1 In. in dism., the Besh subacid and clinging to tbe flat 
smooth stone. High lands and mountains. ». Calif, and 
Oregon. 8.S. i: 154. —The fruit Is gathered for domes- 
tic uses, and tbe tree la sometimes planted about aellle- 
menCa. It varies mnch, and the greater part of the 
treen do not produne agreeable fruit. In many cases it 
is only a tree-like bueh. The bark la blackish, and is 
sometimes putiescent on young shoots. 

Var. EtlloKgU. Lemmon. SiSBON pLtm. Taller and 
more slender: barli aab-gray: Ivs. not corda1«, orbicu- 
lar or elliptical, nearly glabrous : fr. larger ( 1 in. or more 
long), ovate, yellow or red. the fleeb soft and palatable. 
Northert) California. Much recommended by Mr. Siaaon. 
near Mt. Shasta, whoae name it bears. This Plum is 
now planted In many places In California. It is superior 
to P. iiibconlata itself. The tree rarely exceeds IS ft- 
In height and 4-6 in. in diameter of trunk. 

ID. Am«Tleltiia,Marsb.(P.7ez')tta,Seheele). F1g.l9fi1. 
Plate XXX. Small, twigjry, spreading, usually thorny 
tri^e with gray branches or gray-brown twigs: Ivs. obo- 
vatfl, oblong-obovate or sometimes oblong-ovate, aeonii- 
nate. thlckish, the margins mostly sharp-serrate or some- 
Jtrongly reticulated 



b and pubescc 



: fls. Isrg 



■stalked, the calyi-lobes _.. , 

the loaide, appearing in small clusters In advance of 
the IvH.: fr. various, but mostly small and hard, the 
akin tough and glaucous and not shining, yellow and 
variously overlaid with red; alone turgid. Woods and 
oopaea. New York to Colorado and Teras. It lomellmea 
reaches a height of 15-20 ft. S-S. t:150.-In the East, 
the fnilta are usually anatere, and often lit for eating; 
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bnt In tb«W«at edible-f raited (orma are (ound la *bnti- 
duiee. It li the moat prolific source of ealtlTat«d dMItb 
Plums for the oold North. 

Vax. nlCTk, Waugh (P. niifro, Alton). Cahada P 

Fig. 19S2. Lts. moitlf bnader, tbe petioles bew 
gluids near the top: fla. larger, on Bleader dar 
pedicels, the ealyx-lobea glandular- semtte and 
glabrous on the InBide: (r. mosiiy somewhat 
oblong and orange-red, the stone large and much 
compresflcd. Newfoundland to Asiiinibala, and ; 
in New Englanil. and probablji deacendlng into | 
the northern UUeleslppl Tallc]-. S.S. 1:149.- 1 
A more ahowj tree than P. Americana, bloom- 1 
Ing earlier, aod In Its extreme forma appearing 
to be very distinct, bnt there are all gndes of 
Intermediate forms. It haa glveo rise to some 
of the best fruit-bearing varletiea, such as tbe CI 

Var. mdtlla, Torrey A Gray. Lvs. and shoots 
pubescent or sometlmea almost tomentose. lo' 
Texas. -To this form belong the Wolf and Van 1 
Pluma. There la also a double-dd. variety, 
cc. £)-*. Moitlg at namw at laHeeolalt-ovaU, c 

■mall and ikortitk, thin or Ihitiniik [eierpt P. 

lima), fintln and utually evenly terrate, beci 

glabrout or nearly 10 (ixeept in tormt of P. umb 

and P. maritima) beneath at maturity: tr. n 

l\itk-tltinntd. 

ter. Allxohknt Plum. 
-15 ft., or uftener a atraggUng bush 
any not morny, the young growth reddlnh and glal 
lvs. lance-ovate to elllptlc-obovBte. prominently a 
nate, sharply flne-Berrate, pabeacent on the veil 
neath but becoming glabrous with age: fla. small \ 
across), white, In clualers of 2-6. appearing wi( 
lvs., the calyx minutely pubescent, the petals i 
obovate: (r. globnlar, % in. or leas in diam., 
purple with a heavy bloom, acid In flavor and oftei 
tore. Mts. of Pa. 8.8.4:153. U.F. 3:429, from 
Fig. 19B3 is redaced.-ln a very limited way the a; 
has come Into botanic gardens and coUeellons. , 
ornamental subject It has merit, for It bears prol 
of flowers and tmlt. The Plums, ur''Bloefl,' are col 
from the wild tor the making of pies and preser 

12. nmbtlUta, EU. Black Si.oi of the Konth. 
Pl,lTM(tbls name Is also applied to forma otP.A 
cannandP. grucilta). Twiggy small tree (10~20tt.| 
very slender glabrous brancbleta: Iva.amall (2ln. ( 
long), light green and rather thin, oblong, ol 
ovate, oblong obovate, or aometimea broadly el 
ovale, obtuse or nearly so, clo«ely serrulate, some 
very closely pubescent beneatb even at maturity: tis. 
■mall to medium In slie. In few-flowered umbela, appear- 
ing with or just before tbe Iva.: fr. amal], globnlar, 
alender-alalked, from pure yellow to orange-yellow and 
red-blolched. thinly glaurous. the flesh usually sour 



rom P. umbellat. 



13. uwitlDUi, Wangh. Bbacr Plctm. Fig. 1984. De- 
enmbent straggling more or less thorny bush with rough 

and warty branches and slightly pubescent young 
growth: IVB. oval or obovate-oval, ahort-acnte or nearly 
obtuae. cloaely serrate, dull green, often somewhat 

Sobeacent beneatb: Ha. amsll, alender-aUlked, lo few- 
owered nmbcl» preceding the lvs.; fr. about H In. In 
dIam., depressid -globular (somewhat flattened at Ih« 
ends), with a nltght cavity about the stem, mostly deep 
dull purple when ripe and covered with a heavy bloom, 
tbe flesh brittle and mostly sweet and juicy and free 
from the small, turgid, i^erry-llke alone Iwhich Is 
pointed at both ends), tbe skin thick, touvh and mare 
or lesH acrid. Sands of the seashore, New Brunswlrk to 
Virginia; also at the beadof Lake Michigan. Ong. 1:257 
(buab In bloom). — The main stems sre decumbent, and 
strong shoots stand upright to a height of 2-6 ft., or some- 
times even 10-12 ft. P. mantlma Is  handnome plant Id 
cultivation because of the great profusion of Its early 
spring bloom, and the frafts, when produced, sre also 



afru 



It It li 



! its small » 






le trade, 



and bitter and free from the stone. Near the const 
from S. Car. to Tei. 8.8. 4:IS5.-Not Intivduced as a 
frnit-plant. but sometimes planted for the profusion of 
Its white flowers. The fruit is not imlike a Cherry In 



variable, and no doiiht several botanical vi 
be distinguished. Yellow-frull ~ ~ 

Species related to P. mariti 
are P. OtAvmU, Small, Conneeticui, wim oniiruiar very 
obtuae and often aplculate lvs. and stone pointed only at 
base. P. KTioilil, Engelm. A Gray, Tenn. to Kans. and 
Tei., a shrub not more than! or 5 fl. tall, soft-pnliescent, 
with small, oval-lanceolate Iva. and very small nearly 
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globose (r.; T. glmndnldia, Torr. & Gray, Tex., a low 
biuh with Ter; crooked tad pubescent brsacbes, very 
iinall, OTal-obtUBe Iva., and a Bmall velvety fruit. 
000. Int. moaify narrow and ptath-liJce, firm and 
more or letM thining, gtabroui, the young 
yreielln not pubttctnt: Ir. (Aih-(Jeihiu(j. 

M. BiiKnrtiUIla, Marsh. (P. CMc&ra, Hkhaai t). 
Ch[ceasaw Plcm. Mountain Cherry. Fig. 1985. 
Plate XXX. Small, bushy -topped IwigCT tree, with 
slender I Igiag reddish branches: Ivs. larjceolate or ob- 
lons-luiceolate and con duplicate (trouKh-Ukel, ebluInK, 
finely and closely serrate: fr. small and early, cberry- 
llke, slender-stemmed, red or yellow and yellow -dotted, 
sblnlng, thinly glaucous, the flenh soft and Juicy and 
clinging to the small, rough slone. Del., south and 
west, being abundant In the sandy tbicketi. S.S. 
4:152.— TblH species has given rise to Beveral worth; 
pomologlcsl varieties, as Newman and Lone Star. It is 
not hardy In New York. It sometimes reaches a height < 
of 30-29 ft., but It Is often a small, bushy tree. U U 
supposed that Micbaui had this pUnt In mind when he 
made the name P. Chicata. The specimens In his her- 
barium |in Paris) are P. korlulana, however; but they 
are marked with an Intsrrogatlon point, as it be were 
not sure of them, and they may not represent his Idea 
of the apeeles. 

Var. Wfttaonl. Waugb (P. Wdttoni, Sarg.). SaUD 
Plcm. Fig. 1986. Bush. 3-S ft. high, with more xigiag 
twifti than In P. aiisv»tifolia, more spiny, the Ivs, and 
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hortulana group, var. Wijlksdl (Fig. 1988), la char- 
acterised by strong growth, straight dark -colored Iwiga, 
brc«d, heavy, coarsely toothed shining Ivs. with 2-6 
glandsontbe petioles, lal« blossoming, and Ih In -skinned 
fr. o( good flavor. This form is common In the middle 
South and Teiaa. It Is represented in enltivatian by 
many excellent varieties, as Wayland, Golden Beaatr, 
Uoreman, Reed, OarSeld, Cumberland and otbers. This 




IteS. Leal ot Pruaua auaustilaUa. 



1h apparently tbe "Prunns spec. Texas" des( 
figured by Dlppel in Laubholikande, 3, p. 62e 
has suggested that P. rivularii, Scheele, is 
land type of Plums. Two sheets of Lindheim< 

the species, are in the Gray Herbarium. T . . 
sent a small, crabbed -growing bush with small con- 
dupllcste Ivs. that are hairy beneath, and very small 
slender-stalked fis. Just preceding tbe Ivs. It is very 
doubtful if they can be held to represent the Wayland 
Plumn. They are rather to be compared with P. erlke- 
lepala, Koehnt 



B founded 



orthoiipnl 



anther 



(G.P. 7, p. 184, Pig, M) la, soeordlng to Sarsrent, "rather 
closely related to Prunns horlHlana, from which il ran 
be distinguished by the smaller number of gland? on 
the petioles, by the eglandular calyi-Inbes. the dark- 
Colored fruit and smoother stone."* It is a twig-gy shrub 
growing 4 or G ft. high. Lvs. oblong-ovate, acuminate, 

white or tinged pink, appearing with the opening of the 
leaf-buds: fr. globose, 1 in. in diam., dark blue or nearly 
black, glaacons, the Senh yellow and of good quality. 
This plant must be further studied before Its botanir'al 
position can be determined. Possibly It is a geographi- 
cal torm of the Sand Plum or tbe Hortulana group, al- 
though the hairiness of the lvs. beneath distingniah il. 
Mot In the trade. 

gcBOEHUs II. Cerabub. CherHes. 

Pruit globular or oblong, not sulfate, gIsbroDS and 

usually not glaucous, the stone turgid (usnally neariy 

globular), and rarely conspicuously longer than broad 

-' " ' nibel-llkerascicles (mostly solitary 



aostly 






elea 



settlers, who prize it for its fruit. G.P. 7:135. 

15. hortulina, Bailey. Wild Goose Pi.uh, Fig. 198T. 
Mostly taller tree than P. anguttiMia, with slraighter 
twigs, not thorny ; lvs. plane or Hat, closely and ob- 
tusely-glandular serrate : fr. globular, glofsy and thinly 
glaucous, lemon  yellow to red, juicy, the (bin fiesh 
clinging to the small rough stone. S.S. 4rl51.-A 
group of hybrids of P. AmericaHu and P. aiigiitti- 
folia, but occurring In the wild from Maryland and 
Virginia to Texas. In orchards it is represented by 
many varieties, of which the Wild Qoose Is the best 
known. One branch of the species -group, var. Mlneri, 
Bailey, is near to P. Amiricana, and represents the 
norihward extension of the group: it is known by its 
thicker and duller Ivs. which are very veiny below and 
coarsely toothed and somewhat obovate in outline, and 
by a late firm fruit. To tbis form belong the Miner, 
ijangsdon. Clinton, Forest Rose. Another branch of the 



16. pAmila, Linn. Sans 



le base when 

rang growth 
I and often 



growth reddish and gia. 
hrous; Ivs. narrowly ob- 
lanceolate, acuminate, 
short-pointed or nearly 

above very closely ser- 
rate, dull green above 
and whitish green bC' 
nealb: fls. small, in S-5- 
II d. nmbels, the pedicels 
slender: fr. nearly glob' 
nlar. purple ' black, on 



I1M. Prunut anrnatltslla. w. 



Vti. CDMitt IP- cutfita, Raf.}. Fig. 199D. More 
flTMt from the bue: Iva. thin, otsI, Bhort-obovate or 
ap&CuUIe, stroDgly toothed: As. larger. Bogs uid cool 
wooda In the northern alAtcB. Not la the trade, no far 

Viir. BMm;!, Waugh IF. Bitityi.BMeji. Westebn 
SandChiRBT. Pigs. 1991. 1992. Knownfromi>.;iumiIa 
b; Its more prostrate habit. Itb. spreading (more erect 
Id p. puai'la), broad and thick, usually elliptle, elliptic- 
oral, or elliptic -lanceolate; Htlpules on strong ahooM, 
large and green, aerrete: fr. nearly or quite twice 
larger, on ahorl atalks, UBUall; Boeet or at leant edible, 
-Thla is the Sand Cherry of the Plains and the West. 
ranging (rom Kansas to Manitoba and west to Utab and 
Colorado. The original of the Improved Rocky Haan- 
lalD Cherry, a plant grown (or ilg large sweet fruit. In 
Its extreme form this plant looks to he distinct, but It 
seems to Intergrade Imperceptibly Into P. pumita. 

17, UtaUiui*. Dieck. Utah Htbbid Curbbt. Ap- 
parently a hybrid of P. Wattont and P. pumila, var, 
Btftyt. A small, tree-like busb: Its. lance -elliptic to 
oblong-ovate, short-pointed or nearly blnnt, finely ser- 
rate, slightly condnpUcate, glossy above and much re- 
ticulated beneath : fr. chen-y-llke. somewhat larger 
than that of Btiteyi (about ^ or f^ In. In dlam.l, ot 
deep mahogany color, with a thin plum-like bloom, a 
thin Sesh and a relatively large oherry-llke stone, — Ap- 
pear* to bava been raised about 40 years ago from aeed 
of P. pumila, var. Bfttefi IP. WaUoni 

grew near) by J, E. Johuson, Id Nebraska. 
Mr. JobnsoD sabsequentty moved to Ulah, 
whence the fruit was distrlbatod. It has  
little value as a fruit plant, but It li an al- 
tractlre ornamental subject, both In flower 
and fruit. 

18. tradeAM, Pail. (P. Chamatfraiui. 
Jacq. F. pimila, Hort. Cfraiut Sibirita, 
Hort.), DwaBrCHiBBT.orUHOCKDCHBItRV 
of Europe. Spreading busb, 3-4 ft. higb, 
with slender glabrouHbranchtets; Ivs. vary- 
ing from obovate to oblanceolate and lance- 
olate, the apei acuminate or sometimes al- 

sbining above, the petiole short: Ss. while. 
In nearly or quite seKslle umbels: fr. small, 
globular, purple-red, very sour. Ul^falands and mts. ot 
Germany. Austria- Hungary and Bouthem Russia. 

Var. ptadDlA, Hort. (/Vittm, and afratui. Japinica 

tltidula, Hort.). is a most ornamental form with droop- 
ig branches, excellent for top -working on standard 
stocks (Pig. 1993). Tbis ta sometimes confounded wltb 
P. umBerflortiu. but Is dlBtlngulsbed at once by Its 



foliage, Its early blooming. Its fls. In clusters, and Its 
dwarf habit. This Is the form of P. frulicoia that la 
chiefly known In this coontry. A slrollar pendulous 
form, but with larger and more creu ate- serrate Iva., la 
known as P. reflfxa, Hon.; perhaps a hybrid of P. 
frulieoia and P. aemptrflorenn. Var. Tariagjlta, Hort., 
baa Iva. marked wltb yellowish white. 

AA. Plant a Ine or tree-like. 

B. Trt€$ grmcn onls lor omamtnt or lot iloekt Inot 

pomologieal tpecitt). 

0. Floieer-eluiUri limpte, tettilf or vary nearls to. 
D. £«(. tomentott lteH4ath. 

19. tomratAM, Thunb. Small tree, or sometimes a 
tree-like bush, the yonng growths pubescent- to men- 
tose: branches cloae-jolDted, causing the Ivs. and Ba. to 
be numeroua: Iva. broad-oval to sbort-obovate, short- 
stalked, abruptly contracted Into a short point, the 
margins iDcisely and sometimes unequally serrate, dull 
and rugose above, densely pubescent -tomentose be- 
neath : fls. small, sessile, usually 1 or 2 at a Joint, pink- 
ish, appearing just before the Iva. : fr. light red, globu- 
lar, the aliB of a very amsJl cherry, leaslle or very 
ahort-stalked, sparsely hairy, aaid to be eaten In Japan 
but too small to be ot much Importance for food. N. 
China and Manchuria. A.Q. 13:77. G.F. 5:681.-A 
ve^ worthy bardy small tree, making a very dense tup, 
and quite unlike most other Cherries In appearance. 



!. Skapt ol In. roundiii 



>. glabrout omearln n 



on the ende ol the J 



30. Kkhileb, Linn. 



HALKB ChIRBT. ST. LrCTS 

je wltb bard glabroua branch- 
lets: ivs. light green, round-ovate to orbicular, abruptly 
very short- pointed, often snboordate at base, the mar- 
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desinble omuneDtsI subject. The lekvea resemb)* 
tboBe o( P. Ctratui, eie«pt that tbey are ■mailer. 
Known in France as Ceriiltr de ta Touitiaiiit ("All 
Saints' Cberry"). There U a form with yellow-Tarie- 
gated IvB. 

2*. ptDdnla, Hailni. (i>. tubhirUlla, Miq.. Id nait. 
Ciratut pindula, Sieb. (7. /fojafeam, Sleb. C.Japiiiiea 
and Tar. rima, Hort.). Hobi-bl'd Cuihht. Jaj>amsi 
Wkkpino RosE-FLonERED tJuEBBV. Ftg. 1996. Small 
tree, with drooping crooked brancbcs: Irs. ovat« lo ob 
long-ovate, ■Puminate.Tery aharp-aerrale, naually pubes- 
cent beneath (at least on the atrotig sbaoml : tti.^-i in. 
across, on long minutely pubescent gtaJks, id small 
cluKtcrs from lateral buds before the ]v8. ippear, rose- 
id Cheny IX K). No. 10. pink, the petals noMhed at the tip, the calyx-tube fun- 
nelform and red: tr. very small, globular, blaek-red, 
gins eloeely ealloua.Mrrate : fii. amall, fragrant, white, somewhat astringent. Japan. R.B. IHT6, p. 326. tin. 
in small terminarumbeU in Hay and June (In New 50:109S. G.P. 1:198: 2:487 (old tree). Qng. 2:206. 
yorkl.appearingwbentbetreelBinnearlyfallleaf: fr. M.D.O. 1890:320-1. Var. awrfndnu, Makina. Is an op- 
very small, dark red. not edible. Middle and aoDtbem right form. B.H. 7508. H.D.U- 1900:319, 320.-Oiie of 
Europe and the Caucasus. — Extensively imported for the handsomest of early -flowering trees, producing its 
cherry-tree stocks, and Bometimes run irild. chast« pink flowers In profusion. Usually top-worked 
EE. Shap* ot IV.. di,lin,ttu longer than hr^d: n.^lm- ^^^; fjb*." ^^^ruJlier^h.'^ulmowTc^'a ^So. 
uri Momy lateml. ,,„( Miquel confused two species, and it seems to be de- 
r. Nalivt Bird Cherriet, bearing very tmali tehitt til. slrable to drop the name. 

andaprofuti<.n<,lvtrT,,maltr,ifryiUt. ^^ Flixeir-eUtter, fro™ latenl ^Inttr-budt, p«f.a- 

31. FsnnirlTinlsa, Linn. ComfoN Wjt,p Bird or Pin eled and bearing 2-5 tit., «ith pnmiuent ter- 

Cherbv. Fig. 1994. 8b allow- rooted tree with alender rate braeltat Ihi torki. 

£5-40 ft. high and some- ' 
tlmesl«ft.indiam,of 
trunk: Ivs. oblong-laa- 
eeolate - acuminate, 
light green and rather 
thin, closely sharp-ser- 
rate: fla. small, white, 
slender - stalked, ap- 
pearing with the Ivs., 



and rocky lands, Nen 
toundlond to BritiSD 
Columbia, and south In ; 
the mountains to Colo. 
rado and N. Carolina. 
S.S. *:156,-Where the 
sprouts Inveterately anti 
bruised, the wood has a 
an IntereHtlng omamenti 
It is often little more I 

22. mnarglntU, Walp. 

oblong-ovBte or oblance 
serrate, often somewhat 
green, appearing with tl 

vaniea, almost black wh 
ter: stone ovoid. High I 
Columbia and Califomii 
fered as an ornamental 
rr. Exotic Cherriet, beat 
produced). 

23. MinpntUrmit, Eh 

A1.I.-SAINTS' CHEB»r. F 

usually top-worked on o< 

drooping habit, the slend 

oblong - obovate, short-p 

strong shouts), irregnla 

Arm In texture: fls.wbite 

peduncles from May til 

pie Cherry, but mostly k 

red. — Probably a cultiva 

rello Cherry, P. Ctraiui 

Is thought to be distinct 

rated nsP. oci'da.Roch, SeeNo.'.J8. K.H. 1877:.W. Gn, IWI- ^ 

SO, p. 313. Its habit of blooming all summer makes it a pnmil 
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Sweet (TheTTj [Pmnnt Avium}. Pis. 
white or blush, ahowy. R.U. 1873:351 
(u Ctntut jMnnetiaHa) ; 18TS: 390 
(erroneonslyMC.^uIiaiiovM.); 1877: 

proniana'vi'.). Qn. 52, p. 108. 

Vsr. Bltboldi, Maxim. (Ciraiut 8it- 
boldi, Carr. 0. Jap&nica, Hort. of 
some. C. WdtmH, Hort, P. pani™- 
liia, Hort., not Thunb.). DUtera Id 
b»ving jouDR lv». pubesoent, »nd Iha 
shoots pnbeHcent even nniil fsll, tbn 
Iva. reUtively short Bad broad. Nnt 
uncommon in cult. B.K. 10:800. B.H. 
1806:371. 

26. Ptddnm, Boibg. A Hlmalafan 
repres«at«tlve of P. Pieudo-Cerami, 
described by Hooker »s a large tree 
ol brilliant appearanee in flower, gla- 



soMtary, fascicled or umbel led, the 
calyx-tube narrowly campanulate and 
the petals obovate or linear -oblong: 

lale, caudate-acuminate, abarply >er- 
rate, glabroui, 3-5-ln. long, tbe petiole 
with 2-4 glands: fr.oblongor elUpHotd, 
obtuse at both ends, with scanty yel- 
low or reddish acid flesb: stone bony 
and furrowed. Tempirate BImalaya, 
3.000-4,000 ft.— Tbe name la catalogued 
In Southern Calif., with tbe suiement 
that tbe tree "blossoms In NoTember 
and ripens its fruit In April." Hooker 
I PI, Brit. India) places It wltb speeiee 
bsving "flowers appearing before the 

BB. Treei ^roipn for fruit (poMOlogi- 

cat tptcitij, but known alio in 

■rrmmen'al fornii. 
27. ATlnm. Linn. Bwckr Chibrt. 
Uaziakd. Figs. 420, 428, 431, 1999. 
Tall, robust tree with red-brown bark, 
tbe young trees wltb a strong central 
leader and pyramidal growth, the old 
seedling trees sometimes becoming 2 
ft. and more In diameter (see KIg. 428, 
Vol. 1) : IvB. generally oblong-ovate and 
gradually taper-pointed, dull and so(t 
In color and leiturc, hanging as If limp 
OD tbe young growtbs: (is. in dense 
clusters on lateral spurs and appearing 
with the hairy strongly oonduplicate 

large and persistent for a time: fr. 

f [lobular, depressed -globular or beart- 
Ike, mostly sweet, yellow or red. 
Europe and Western AaU,-The pi 
ent species of the many Bweet Cb( 
ries (and also of tbe May Duke class), 
and now niD wild in many parts of the East. The mn- 
vild and common seedling forms, vitb small fmiU, are 
known under the general name of Uaiaard Cherries. 
Uaisard stacks, mostly imported, are uaed as stocks lor 
Cherries, although Habaleb Is more popular wltb prop- 
agators because |like the Uyrobalan Plnm) It is easier 
and cheaper to grow, runs more uniform and Is capable 
of being budded through a long season. There are 
many ornamental forms of tbe P. .^ii'iim, as: var. 
pjTBinidUia, Hort., tree makingapyramldal crown; var. 
pisdnla, Bort., with drooping branches; var, varlafftta, 
Bort., with yellow and dull wblle markings on tbe 
foliage; also various cut-leaved and donble-fld, forms. 
To this species are t« be referred snch garden namss 
as P. anfutiitolia, atpUyiUolia, kelertipXylla, tallei- 
Mia. 



Oneottli 



Vm. JvUkoB, Wort. {Cimii$ JuUina, DC). Heart 
>r Oeah Cnehsiib. EVnIt heart-shaped, wltb soft flesh. 
Wood, Biack Tartarian, 



In nnneries.— Pninut 'rvHaoaa. var, jwnduta. 8ae No, 18. 

raa- of the Freneh. A weeping form Is known as P. Juliana, 

Tar.TeffUl*,Balle7|r,r*adKs,Polt.ATnrp,). Dtm 
Chibriis. Differ from the Heart Cherries in having an 
acid flesh (and fortbat reason often erroneously referred 
to P. Ctratut). MayDnkeisthe leading represenlative- 

Var.Dori«iil«,Hort-(Cf.I>araflna,DC. CBigarilla, 
Roem.). BiOABBEAU Cbibbies. Dlstlngulabcd by the 
firm breaking flesh of tbe fmit, which la mostly of light 
color. Here belong the Windsor, Tellow Spanish, Na- 

Var, DenuBina, Dipp. (C. i^seumdns, Delaun. P. 
macrophilla. Pair. P. nteotiana/dlia, Thompa.). Lvs, 
very large (sometimes nearly 1 ft, long), somewhat 
heart-shaped. Grown for ornament, 

28. Otrasna, Lion. ( C^raiui vulgiHi, Hilt. O. Capron- 
idna, DC. P. deida, Oiertn., not K. Koch, P. auiUra, 
Ebrh.) Sof B. PlB, or MoBEi.i.0 Chbbbt. Pigs. 427,429, 
430. Rather low, round-headed tree with gray bark and 
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II clutters tram Utenl 



DocentnJ leader (eompftre Pigt. 426 and 427, Vol. 1): 
IvB. ovete-oboTkM or ahort-ovMe, abruptly abort -pointed, 

BtUr and parchment-like and more or leas gloBsy *' 

light or gray-gresD: 8a. in amal' " ' 

bud* moBtly Id advance of tbe 
fl.-budB iiiiall; tr. roundUh or depreBSed-globular, red, 
soft-fleshed, acid: Btone globular. Native to Asia Mi- 
nor snd perhaps to southeaalem Europe. — P. Ceraiut 
U the common Pie Cherry of old yards. It eBcapes Into 
fence-rowB and other waste places, formlDK dense 
thlcketa, as tbe Plum doea. It aprouta from tlie root. 
Tbe varioua lUorelioe belong bBre; siao tbe Uontmo- 
rency, Louie Phlllippe, and othera. There are at leaat 
two well-marked groupa of these pomoloelcal Cheniea — 
thoie with uDColored Juice (Amarelles. the JVunii»a(ida 
of aome), and those with colored juice (Horeiloa or 
Griottea]. To the former group belong the Montmorency, 
Early Richmond, and aeveral early varieties. Tbe 
iVuHHi acida of Karl Knch iCeraiut acida, Dontort.) 
is a buab-llke plaut with slender pendolous brauebes 
and smaller ivB., the petioles usually gland-bearing (lesB 
BO Id P. Ccraiut). tbe fruit dark red and aonr, the atone 
ovoid ; of thia plant P. Memperfloreni ( No. 23| la  form. 
It la generally considered, however, that thla P. acida. 
Including P. temperfloreni, in a derivative from P. 
Ceraiui. Even if It Is a distinct species, the name P. 
acida of Koch cannot atand, for it Is antedated by tbe 
P. acida of Ehrhart; P. iempeTflortni, Ehrh,, therefore, 

P. Ctratvt are: Var. rannnenllliara, Hort. (C. Bhiiii, 
Hort.|. PlB. full double, while, F. 8. 17:1805. Var. 
perrientUl*, Hart. FIb. full, doable, light rose or pink. 
Vat. Tariegkta, Hort. ' - -. 

dull white. 



Var. ulieUAlU, Eoebne {P. lalieitilia, HBK. P. 
CdpuU.CtT. CfraMut CdpolUn, DC). CapnuN. Ltb. 
narrower (usually narrowly lanceolate), aDoolh and 
ahining, UBually mote leathery. Weatem Tei., Arii., 
Mew Uei., Hei. and Bouth. R.H. 1SB8, p. 137; 1893:496. 



, variegated with yellow and 



SuboenchIII. Padds (Including Lauroeeraiui). 



a. Padui prvptr; loi 

B. Calvz; 



i globular, rarely used for eating: fla. 
he aiils of persistent Iva. of tbe year 



decidue 



<r iht . 



: /If. en leafy ihooli 



lobtt pertUlent al Iht hatt at the tr.: tli 
ptanug rilativelji lale in the leaion: largt trti. 
29. isTddnft, Ehrh. WrLD Black CmCHBT. Strong, 

straight tree, reaching 100 ft., with very dark brown 
bitter- aromatic hark; IvB. oblong, lance-oblong or ob- 
loDg-ovate, tapering to a point, thicklah and firm, shin- 
Ing above, with many amall incurved callous teeth: fli 
in long, loose raoemea, appearing when the Ivs. bt 
nearly full grown: fr. bIbb of a pea, purple-black, bl 
teriah, ripening in late aummet and September. Oei 
erally distributed from Nova Scotia to Dakota, aoulh 1 
Fia. and Texas. S. 8. 4:159. -A valuable timber trei 
fumlabing lumber for cabinet work and house flnial 
lugs: also a fine lawn tree. It is much used in forestry 



19M. Pnmus Peoosylvanlca (X y,>. N< 



J. 21. 



?lantings. Var. pindnla, Hort., 
ar. yariSKita, Hort., has yfiio"-iiiatBcu i.-i. . nc. 
oartlUglnM, Uort. (var. Carthngina, Hort., by error. 
P. rarlilagltua, Lehm.), is a handsome form with very 
long, ahlaing Ivs. Var. BlplanllAllft, Hort., has narrow, 
deeply toothed Ivs. 



SB. Calfx-, 



iitenf on IMt fr.: fit. i 



lall tr 



rly: 



30. VlTKiniina, Linn. Chokb CBXBBr. Fig. 3000. 
Bush or sometimes a small tree 30 ft. tall, with rough 
speckled bark and a strong odor when bruised: Iva. 
thin, oval-oblong or obovate, abruptly pointed, very 
sharply serrate, with spreading or at least not Ineurved 
teeth: Sb. In short, dense raeemea In spring with tbe 
Iva.: tr. site of pea, in summer, red or amber-color^ 
|lhe latter var. leiitotdrpa, Wats.), pnckery : stone 
smooth. Generally diatribated over northern North 
America to the Arctic circle and occnrrlng in the monn- 
talnaof Mex. S.S. 4:158. -Now and then a large-Fruited 
variety la found, Bt for eating. Sometimes planted tor 
ornament. There Is a weeping form, var. pfndnlm, Hort.; 
a dwarf form, var, ii4nB, Hurt. ; a narrow-tvd- fonn.var. 
MlIoUAIiB, Hort. Tbe fruit is nsnally nnflt far eating. 
but forms are known with edible fruit. 

Var. d«mlua, Torr. (P. dem^iia, Watp,). Lvs. more 
rounded or even subcordste, somewhat pabeecent. 
thicker: ft. dark red or purple-black, large and edible. 
Nebraska and Dakota, west and aoulh, — Considered hj 
Besaey (Nebr. Hort. 1895, p. 154) to be worthy of Im- 
provement as a fruit plant. He thinks It more nearly 
related to P. tirotina than to P. yireiniatn. 

31. PUnl, Linn. Evbofeah BibdCbbbbt. Very-like 
P, Virginiana, but has larger fls. on longer pedicels, in 
longer and looser often drooping somewhat leafy ra- 
cemes; fla. appearing a week later; stone rough. Eu- 
rope and Asia. On. 53, p.92.-Common in cult, in many- 
forms: var. ptadnla. Hort.. drooping; var. Tul^Us, 
Bort., in sevetal forma, as aurta, aueubifMia, mar. 
marala, AlhfTti. Var. oomnnUta, DIpp. (P.Omyima, 
Hort., not Maxim.) is noteworthy because it is one at 
the earticst of all trees to leaf oat in spring. Q.P. 



PHUNUS 

1:295. Tbere iB ft double-flil. tonn. VvUble In Ite toll- 
Kge. Makes a shapely tree 10-ZO tt. tail. 
A*. Lauroreraiui; Ivm. pertitUnt {tvergrrtn) : fit. in 
tpring in Ike axil* of the tut. of the previmti 
gtar. — Lamreli . 

8. Baetmti longer IMan lAe Ids. 

32. LodttniMh Linn. Poktcoai. Laubel. Tree, 20 

tt. tall, but ususlly gmvn m * tub pluji Hud compara- 
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i. Pnjnus pcDdalA, tb* n 



lanceolate «■ lung. lane eolatf, sbarp-ierrate : fls.^ 



Ivs., ■ppearlnu; in late spring 
lund-oral, nearly black, small. 



or early summer; fr. round-c 

III native places, but liecameo a buHli tarther north. It 
in fiometimeii planleil in the open KTound In our soathem 
Plates, but In nortliem parln It Is * tub plant. There 
is a form with varietrBted Ivs., another (var. HVu- 
tiiaiia. IIort.l will, narrow Ivk,, anil snalber (var, 
mTTtUAUa, Hort.) with email Ivg. and compact habit. 
DB. Bacrmei not loHgrr Itian the III. 
c. Calgi-lobei toolked or undulale. 
Xt, LtonMteuiw, Linn. Chchrt Lavrkl. ENOLiiH 
Lavril. Bush or Hmall tree (reaching 10 ft.) with hand- 
some evergreen foliage: Irs. coriaceous and glosHy, 
short- stalked, oval, lanceolate, obloog-elliptie or ohlan- 
Cfolate. narrowed into a short point, remotely serrulate, 

whilv, in axillary or irrmlnal short racemes in sprlnR. 
thecalyi-lobeslt-toothed: fr. ovuldacute, xmall, black- 
ish. HoutheastemEiirupe to N.Persia. (in.5a, p. :II3.- 
Ona of the most popular broad-leaveii evergreen plants 



n Eur 



.tplante 



:1 tor house decoration. 
8nme of the forms will stand as tar north as Washing- 
ton, and rar. Srhipinrniii Is hardy In central New 
York. Wlien itrown in the open, the Chcrrv Laurel 
ahould be allowed to ripen Its wood thorouiihly before 
winter sets In. Prot«ction from severe winds Is always 
desirable. The plant may be propajraled by means of 
Ions cultinKs ot ripe wood; also by layers. Named va- 
rieties are worked on common stocks. The Cherry 
Laurel is very variable. Some of the horticulture 



forms are as follows: Var. ancDItUAUa, Ivs. very long 
and narrow, and plant bardy ns far nortb as Washlng- 
tonj var. BerUai, with very broad leaves; var, eatnal- 
liaUlia, with recurved leaves; var. Caaotilea. and var. 
CtilehlM, with slender twigs and dark toliaee which Is 
gray-green beneath, also hardy; var. JapduoB, a nar- 
row-leaved form, like var. angumitolin; vsr, laUtAUa, 
with broad Ivs., hardy at Washington; rar. mlerophjlla, 
with small, narrow Ivs,. only 4-G In. long: var, rotimdl- 
WU», with short-obloDg blunt Ivs. (in. aS, p. 405. Var. 
ScdklpkatuU, with small, nearly or completely entire 
IvH. dark green above and very light green beneath, 
hardy In New York; vur, varisKita, Ivs. marbled or 
blotched wltb dull white. 

34. CBToUnlina, Ait. Wild Orahgk. Mock Oeangs 
ot the South. Tree, 20-10 ft,: Ivs, oblong- lanceolate- 
acuminate, usually entire but sometimes remotely 
spinose- serrulate, thick, dark green and shining above, 
the margins usually somewhat revolute; fls, cream- 
colored, In short rather close racemes. Ihe ealyi-lobes 
with undulate margins; fr. H In. long, oblong-pointed, 

—A handsome evergreen, prlied for planting in the 
South. Blooms from Feb, to April. 

cc. CalHi-lobrt tnlirt. 

35, UiolUUft, Walp. IsLAT. SpAXifiK Wild Chbrrv. 
HoiTNTAlN EvKBUREKN Cherry. Fig. 2001. Evergreen 
bush ur small tree, rarely becoming :t0 ft, tall, with a 
dense crown: Ivs. holly-like, ovale to ovate-tanceolate, 
obtuse, acute or sometimes even acuminate, mostly 
broad and sometimes rounded at the base, the margins 
coarsely splny-tuothed, the blade thick and shining; 
fls. white, in slender racemes less than 2 In. long In 
spring, about % In. across: tr. rather large (sometimes 
% In. long), nearly glotwse, purple or nearly black; 
stone ovale. San Wancisco to Lower Calif. Un. a, p. 
131. 14.8.1:102. U.F.5:4T5 (tree). -A most worthy 
garden plant. 

Var. lnt«BTlUIIa, Sudw. {P. ocridenliHi, Hort., not 
Swarti). Catalina Chirbv. Lvs. longer and more 
acuminate, usually entire: tr. larger. Islands off the 
coast of sou them California and rarely on the mainland. 
S,S. 4:163.— Considered to be more desirable as a gar- 
den plant than Uie type. It grows rapidly under culti- 
vation, making a compact, very dark green crown. 
Useful also in pots and tubs. P. oecidfntalit, Swarli, 
a ililTerent plant, grows from Cuba to Trinidad. It Is 
not in tbe trade, atthongb It is mentioned in a recent 
Hat of -sued- and plants imported tor dlstribullon In 
with he agri ultural experiment staC o i 




(XK). No. 2 



by the U. S, Dept, of Agrlc. Grisebach describes it as 
a high tree : lvs. oblong or ovate-oblong, rounded st the 
base, bluntlsh, with 2 glandular spots at Ihe base be- 
neath: racemes lateral, pubenilous or glabroua; fr. 
ovoid, slightly aplcalate, nearly 1 In. long, purple. The 
truit is said to be "of very flne flavor." 



ina belongs U. It; bnt our Plow- 
Almonds are PruHH* Japo*ira 
P. triloba , B eorrntion which 

8 "Field. Forest BDiiakrdea Bot- 
This RuKBian Almond is very 
', eaduring the climate of ihe 
eni pnirte stutoB, where it ripeita 
tie almond-lilie tmila in July. .\ 
■(mited form of Ihe Apricot {P. 
Armtniaca) has lately been in> 
tnidueed as Ruaeian Almnod. 
Pruimt nana I* cultivated in 
two or three forma. Var. caa- 
pMtri* has Khlte Sa. ot larger 
site. Var. G«4rKiM has dark 
rose -colored Bomewhat smaller 
fls. and narrower, ioD^r Irt, 
Var. CwihlnnMntiHfa la a larger 
plant with white fls. 

Sl7B0«NVB V, AMTaDU.US. 

Almonds and Peaches. 
Fruit sessile, large, mostlr 

fiubescent ; flg. solitaiy trem 
iteral buds on the preTioui 
year's growth, appearing in ad- 
itler condupllcate in the bud. 
butky : fioicering Almondi. 
. IP. ndna ot American gardens. 
mgffdalui pitnila, Sims). Figs. 
„ rarely over 5 (t. high: Its. ovale- 
iceolate, aduminate, not at all in- 



, verj- s 



.ngiy 



•i (including Jfifro- 
ccruiuj). Dwarf Almond. 

Fruit smalt, either firm or juicy, glabrons or pnhes- 
rent: plant dwarf, with sconiie tlowera solitary or In 
pairs precedinir The Ivs.. tlie Htamens Ht or more, Ihe 
calyi-tube tubular: Its, conduplicate. 

36. tnotaft, Deene. (6Vrn«iii 
Amiedalai ineAnn, Pall. A. ni 
Loud.). Shrub of medium size: Ivs. small, the 
petiole short and sott-halry and glandlesa or best- 
ing glands at the very top, tiie blade obovaCe- 
oblong, elliptic or tsnce-elliplic. short-pointed or 
obtuse, finely sliarp-tootlied, white-tomentaae beneath: 
tla. mostly in 2's, appearing with the Ivs. or Just In ad- 
vance of them, light rose-color, about % In. across, the 
petals emarginate: fr. bright red, the slie of a pea, 
smooth, juicy. SoutheaHlem Eu. and western Asia. H. 
H. 1833:281. B.R. 2S:58. Gt. 44,p. :>43{lear). 
'.siAmiadalu, 



' and almost obtuse . 
and 3's, rose-eolort j or blush, 
ngthening), appearing with the 
- -'lort -oblong, X In. In diam., 
B-red. (Jull. from Japan, but 
. B.H. 2176. R.H. 18S2:301: 
ima.p.ioi; iBi4,p.ia.s: 1876:290; 1884:1.%; 1886. p. 
4I6i I88T, p. 136; 1!I90:468. On. 38, p. G05: 50, p. 313.- 
This is the commonest Flowering Almond of our gar- 
dens, giving a profusion of attractive bloom In early 



LVB.: [r. globular i 
smooth and shining, v 
probably native to Chi 



facdan. Spach. ., j^^y:, iAi^ . . 



. Linn. 



RlHN 



In advs 



Fig. 2002. Bush, 3 to 5 tt. high: 

solitary, appearing a little 
nee ot the leave.i. sessile, 
d showy : Ivs. narrowly 
elliptic or elliptic lanceolate, 2 or 
3 in. long, thick and rather slilT, 
scarcely pointed, lighter colored 
and the veins prominent beneath, 
smooth, the edges set with sharp. 

Sireadlng, saw-like teeth: fis. usu- 
ly solitary, ruac-color, nearly 1 in. 
across, with or just prpredlng thv 
Ivs.: hruiC sniall and hard, pulies. 
cent, bitter, with a lame, wrinkled, 
sharp'polnted, somewliat cordate. 
unequal-sided pit. Russia and 
Western Asia. B.M. Iftl. L.B.C. 
I2:llU.-Thia plant has been in- 
troduced into this country recently 
as a fruit plant, although it pos- 
sesnea little merit for that purpose. 
It Is cultivated In Europe for lt« 

that the Flowering Almond ot our 




vating for the edible qualities ot its fmit ai 
well as tor its flowers. Until the question U 
cleared up by further investigations of T 
rlglnal types, the writer prefers to leave 
subject as above, thereby agreeing with ni 
writers on these plants. 

39. tlUoba, LIndl. (AtHfgdalv* ptdutieMWa. Bnnge. 
AmygdalipBia Lindlryi, Carr. Prundpiii Llnillryi. 
Andr*). Plowrrino Ph-m. Pig. 2002. Dltters from the 
last In having broadly ovate or obovate soft -hairy It«,. 
which are abruptly pointed, coarsely doubly serrair, 
tending to be lobed above (on strong shootsj: fls. soli- 

«, usually double: fr. small, red- 



PEUNUS 

balrr vbeu vounK, but becoming glabroaa. Cbini. 
I.U.S:30tl. P.S. IS:153£. R.H. 1662:91; 1884:396. Od. 21, 
p. 2T5;^:5I3: 55, p. 37i. Gng. 5:165; 6:290; S:196.-A 
mOBt desirnbte bush, hkrdy in centrikl New York uiil 
OnUirlo. U la Bometlmeg grown u » Htandird b; belog 
worked on Plum, but It is then short-lived. Bolb this 
and P. JapoHiea are coirnnonly worked on Flam, hot 
better resuLta are to be expected from own-root«d pluits 
(got by layering ot root-grafting | . 

Var, P*tMl<U (P. Pitioldi, Koch. F. virgila, Hort.). 
Brsncblela aod adult 1v«. glabrous, lbs Ira. ovate or 
elllplle: fls. Bmaller, roae-coToT. China. 

40. orlmUU*. Eiehoe lAmtgdalut orientill; HUI. 
A. argintta. Lam.). Shnib, 3-8 ft. hjgb: Ivs. small, 

nearly obtuse or sho'rt-po'inted, entire: Ha. solitary! 
nearly I in. across, light roae-color, with or Jnat pre- 
ceding tbe Its.; fr. ovate or oblong, thinlv pubescent 
butbeeomingglabrona. AalaUlnor, etc. L.B.C. 12:im. 

AA. Plant a trte or trte-like. 
B. Ft, hard, iplitliHf al malurilf, 

41. AmfpUlm, Stokea(.4m^gdalHi eDmmfinlf, Una.). 
Almond. Flga.ej, 64. Peach-like tree, 10-25 ft, tall, 
with gray bark: Iva. lanceolale. Arm and shining, very 
closely serrate: tl". large (1 in. and more across), soli- 
tary and appearing before the Ivs.. pink, ahowy: fr. a 
targe compressed drupe with bard flesh, splitting open 
at maturity and liberating tbe pitted stone (or Almond). 
Asia. (in. 50:1(M8 [var. marrocarpa); M^llS3.-Orown 
aa an ornamental tree, bat chiefly for the nnta (or piU 
ot the truit). There are double-fld., wblte-fld., and 
varlegated-lvd. forms; also weeping forms. Var. marra- 
earjMi Is an early^bloomlag erect-growing form with Ha. 
2 in. across and very sbowy. See Atmoii4, 




W». Pnini 



(XH). Ho.3i 



BB. ». loft, Bof optnimg or ipliltiHg. 

42. Pti*i«», Sieb. ft Zac-:. t A m^gdalas Piriirn, Hon. 
Pirtiea fulgirii, Mill.). I-IAIH. Figs. 16ei-C. 
Much like Ibe Almond In botanical characlcrs and by 
some thuughl to be derived from that plant, but now 
generally agreed to lie an original species and Ut be 
njitlve to China: Iva. broad -lanceolate or oblong lanceo- 
lale, coarsely serrate: fls. solitary, pink, appearing be- 
fore the Iva. : (r. soft, pubescent at maturity, the stone 
d,-('p'pitted and very hutl. Widely cultivated, especially 
In North America, where It thrives under a great variety 
of conditions.— Til ere are two well-marked forms, the 
ellngatonvs or pavles (TVrii'ra fnlgarit of Klasol, and 
the freestones (Pirtiea doMtiliea oC RIsao). There are 
many ornamental forma of the Peach tree: donble-fld. 
Fie. 1065 (K..S. 10:969; 13:1299, 1300. R.H. 1892:221); 
white-fld., dark-Ild.. plc; purple-lvd.; variegated -I vd. ; 
dwarfs. One ot the beat of these fancy forms is var. 



with very large carmine fl 

fls. Tbere are forms (var. vrrtienlor) will 

colors ot fls. on different branches ot tl 




3001. Dwart almoDda (X X). 

PrWHM luma at lefti P. Javoniiia in middle: P. MIete 

al right. Nos. 37-as. 

Var. IkrU, Gray {AmtgdaluM Ptrtica nicturina. 
All. Plriiea Otvit. DC. iVilttut PiTtiea. var. titclu- 
rliu, Maiim.). Nictabini. Kig. 1164. Fruit smooth, 
"ually more strongly serrate. 



The Nectarine has sprung trom 
leed and bud-variation. Them 
Peach: clingstones or brvgtu 
RIsso), and freestones (Prrti 
Tbe Nectarine la not genentlly cul 



two types, as 



■r,K 



I of 



■a ot Risao). 
.... „ , in this coun- 
try, although it Is popular in Cailtomia. 

Var. pifttjain*. Bailey [Piriiea platyedrpa. Ds- 
eaisne). Flat Peach, or Peen-iu. Fig. 1660. Much 
flattened endwise, atid scarcely thicker than the pit. 
Prom China. B.H. 1870-1:111. Trans. LoDd. Hort. Soe. 
4:512.— Qrown in the southern atatea, where it haa 
given rise to various globular Peaches. The Peen-lo 
originated in 1869, with V. J. Berckmans. Augusta, Oa., 
from seeds sent from Australia, where it was probably 
Introduced trom China. 

43. DaTldUnk, Franch. {Pirttea DaeidiAna, Carr. 
iVilHiK Pirtiea, var. Davidiina, Dipp.). Fig. 2004. 
Slender, willow-like tree: Ivs, narrower and smaller 
than those of the Peach, tapering from near the base 
y long points, very a harp -serrate, light green, 
: fla. appearing very early, 1 in, or more 
across, wnite or blush, solitary: fr. nearly globular, the 
suture prominent, about 1 in. In diameter, pubescent, 
grayish or yellowish: atone small and nearly spherical, 
ruminated, tree trom tbe 
whitish dry flesh. China. 
B.H. 1872, p. 75. Q.P. 10: 
— "■ -4:1412. O.C. III. 



low'-Tike":' 



II: 529. tin. 



. 166.- 



Somewhatgrownas auuruB- - 
mental subject. Hardy in ft 
New York, but the flower- ^ 
. usually killed. It / 
v earlv, much In V 
of Pe'aches. By 
I thought tl ' 



blooms V 



of the Pes: 



I in this 



I, but »i 



this country 1 
lave speclflc char 



44. 81«ft»U,CarT.(iVri(co NaturaliUe. ^o. M. 

or Aphi™t Plum. Fig. 2005. A straight -growing, laa- 
tlglate tree : Irs. rather long-oblanceolate or lance-ob- 
ovato, rather thick and heavy, dull, very veiny below, 
flnely bat unevenly obtuse - serrate, conduplieato or 
trough-shaped in habit ; fls. nearly white, on abort 
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PBITNUS 



PSEUDOLARIX 



8t*lkB, otteD tro or three together, preceding the 
leftves: fr. 1 or 2 In. In diuneter, flattened lengthwiBe, 
very firm In textore, perfectly smooth, hindBODie ma- 
roOD-red, poBaeaiiDg ft Af.ep luiiire, the yellov flefh 
closely ulberlng to the eiuaJl, spoagy -roughened nenrlv 
orbicniu pit. Named in honur of 
Eugene Simon, who sent piU from 
China to France, prior to 18?^. 
China. R.H. 1872:110.-lDtroduced 
Into the United StAtea about 18X0, 
or shortly after. Allhougli much 
advertised by nurserymen, It has 
not attracted great attention from 
fruit-growers in the East. Upon 
the Pacific slope It is popular. The . 
fruit la usually bitter, with an 
almond-like Mtrlogency, but some- 
times It Is very palatable. The tree 
Ib very hardy and Tlgorous 



o't the limit of peach. 
KToirlng, but, except In the PaciSe 
region, it does not apper- -- "-- 
uniformly productl' " 



The fruit 
liandsome, with a pleasing odor, 
and It keeps a long time. The tree 
is eonspicuouB for Its narrow, erect 
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Davldlana(X^). Mo. U. 

iDOti! da, white, 1ona.atalked. Ins than 
aea 3-ain lone: Ivi. iBuceDlaUi, elllplle 
UaucbtirlA. — P. Uaiimdxr'ierii, Rupr. 
10 ft.: Tounff (TTOwlh rnflty- pubescent: 
e.oboiale, lone (talked, coanely dou' 
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Hi. small, bright pink. appearlDi with (he Irm.: 
Foid.nid.ElBbnins. B.R.2:1M. Gt.44.p.343(lFafl:l< 
■(^-1:371.— /'.mAteroodfyo.Swarli. Evetvr^en. allie* 
iniiina: small tive; iTtelllDllrtooblong-inale. enti 
II, white. In rvemes ahorter than the In.: fr. Sin. 
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PBEUDOLABIZ (Greek, 


pieudot. fa 


se, and Lairii; 



being eimtlar to, but not a true Larcb|. 
Golden Larch. A genus ot one apecies, a tall, pyra- 
midal tree with horiionlally spreading vborled branches ; 
the linear leaves appear in dense clnslers on short spurt. 
bat those of the leading shootH sr« scatten^ and spirally 
arrani^d. It Is a beautiful tree with its long, spreadinir 
branches pendulous at the extremities and clothed with 
lifrht green feathery fiiliage tnmlDg to a clear yellow in 
fall. The tree seems to remain free from Insect pesla 
and fungODB diseaaea and Is bardy In Mass, and prob- 
ably farther north. It rrqulres a sunny, open position 
and a welt-drained, moderately moist soli; it does not 
thrive nor look well If crowded by other trees- Tbo 
(iolden L^rch should be rtised only from seeds. If 



PSEUDOLARIX 

jTTKfted OD lu own roots or on the coTnmaD Lnreh, as 
1j4 HomHtimea dooe, it rarely ktowh Into n symmetric 
tree. Paeudolaiix in known wild only from a restricti 
n-eion in N. China, where it grows Id the mounUina . 
■n attitude of ahout 3,000 ft. It Is cluHely allied 
Laril, bllt differs by the alalked, pendulous, elusterei 

sF|>an(e from the ails at maturity as in the flr. 
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forest and timber trees of weBlem Nortb America, and 
ia its forms of tbe higher altitudes it is hardy as tar 
north as Canada. When it finds acongetiial home It Is 
among the most desirable conifers tor purli planting 
and it grows rapidly. It thrives best in a porous sandy 
loam, and its cultivation does not differ from that of 
AbitM and Picta, which see. Varieties may be grafted 

The genus has three species in W. N. America and in 
Japan. Pyramidal trees, closelj' allied and very similar 
tn foliage to Abies, from which they are chieHy distln- 

SUhed by their cones falling off as awbolefft maturity, 
e those of Picea. The Iva. contain but one flbro-vas- 
cular bundle and are not decurrent at the base. The 
bracta of the cone are rather large and more or less ex- 
aerted, 2-lobed at the apex, with the midrib produced 
ioto a subulate awn. Without conps the genua may be 
diatingnlsbed from Abies by its more slender and flexi- 
ble iva., and especially by its elongated ovate or ovale- 
lancaolate acute and not reiinous winlfr-buds. Tba 
light red or yellow wood is hard and darable and much 
used for construction, (or railway ties and for masts. 
The bark ia sometimea used for tanning leather. 

Dotktlttii. Carr. (P. murroHdra. Sudw. P. taxifilia, 
Brltt. P. LiHdlfyina. Carr. Abiei JJoili/Caii, LIndl. 
Abillia Dougtaaii, Kent). Douai^s tJPBUci. Red 
PiB. Pig. 2007. Pyramidal tree, attaining MOO ft. and 
sometimes more, with a trunk becoming 12 ft. in diam. 
clothed with ridged dark red-brown bark : branchi 



i. pHudDlailx Kcmpleri 



XM). 



nmptnl, Uord Pig. 3006. (Lirii Kampferi.Fort. 
Laricipiii Kampteri, Kent). Tree, becoming 130 ft. 
high: Ivs. llDear-Bcuminate, soft, ligbt green, blniah 
green beneath, IH-3 In. long and l-IK lines broad; 
staminata lis. yellow, about % In. long.sleDder'Btalkedi 
pistillate fls. about % In. long: cone ovale, reddish 
brown, 2>i-3 Id. long. lS-2 in. broad; scales triangular, 
ovate -lanceolate, cordate at the haae, rmarglnate at the 
apei, woody: bracts ovate- lanceolate, much smaller 
than the scales, eacb scale with 2 seeds with the wlnga 
aiilonga.1 the scale. P. S. I7:IT77-7S. R.H. IBG8:331; 
1B71, p. 608,609. G,C. II. 19:88. Gn. 8, p. 325; 29, p. 397. 
-Var. n4na, Belaan. Dwarf form, cult, in China and 
Japan; without much decorative value. 

Altrbd Rebdeb. 

PBBITBOPHtarUClOreek.ta/MCTffiuj-). PaXmaciT. 
A senus of one species, a pinnate -leaved palm discov- 
erfd In 1886 on one of the Florida Keys and distinguished 
from all other North American palms by Its scarlet- 
orange (mlt, which is about the siie of a cherry. This 
palm la calt. in S. Calif. Generic characters: female 
fl. with calyx small, spreading, somewhat denticulate; 
petals 3, ovate, obtuse, green, bent back; stamlaodls 6, 
ilistlnctly dark purple at the top: fr. an oranie-colored 
drupe, stlpilate, containing l-^ globular carpels. 

Birctntl, H. Wendl. Trunk slender. 20-25 ft. hlgfa, 
I»-t3 Id. thick: Iva. abruptly pinnate, 4-9 ft. long; 
plnan lanceolate, acuniinate, 12-IS in. long, bright green 
above, glaucous beneath, folded backward at the very 
base: npadii appears from among the Ivs.; main and 
secondary branches light yellow-green and flattened: 
fr. uaiially 3.1obed, ^-^ In. thick, bright orange-scarlet. 
FloridaKeys. G.P. 1:3J3. 8.8.10:506. 

P. W. Barclat. 



PSEtrO0TBtre& (ar«ek faUe Ttuga). 
Tall evergreen trees, of symmetrical pyramidi 
with regularly 



OohS/, 



Dntal, 



lilh 



ichleti 



straight or curved, obtuse, slender and flexible, dark 

kina orange, plstillale'reddiah: cones pendulous, oval- 
ovate, with broad rounded scales and much eiserted 
bracta, 2-4}^ in. long; seed '4 in. long, with broad 
wing, light reddish brown. Brit. Col. to Mei., vest to 
Uont. and Colo. 8.8.12:607. O.P.10:295. Gn.3l,p.288. 
R.H. IS68: ISl.—The most importantof the forms In onl- 
tlVBlion are the following: Var. oompdot*, Beissn. Of 
dense compact habit. Var. tartlslfctk, Carr. (var. tpar- 
lifdlia, Carr.|. Dense conical pyramid with numerous 
ascending branches and with shorter Ivs. Var. sUfi«a, 
Beissn. With blulah green or almost silvery white foli- 
age. Hardier than the type, but of slowergrowth: from 
(;olDrado. This form la bent adapted for cultivation in 
the eaalem states. Var. glatea ptadnla, Belsan., ha> 
pendulous branches and glaucous foliage. Var. glanctl* 
0«na, Belasn. (P. glaMiiemi, Ballly), Is hardir different 
from var. glauca. R.H. 189.''i:88. Var. ptndtlla, Neum. 
With pendalous branches and dark greeo foliage. Var. 



whorled branches clothed with linear flat- 

ish beneath: fls. forming orange or reddish catkins: 
cones pendulous, medium  sised. of somewhat bristly 
appearance on account of the protruding bracts. The 
Douglas Spruce, which la the only species well known 
In cultivation, U one of the tallest and most important 



StallU. Beissn. With whitish variegated foliage; of llttls 
ornamental value. Var, tazUAlia, Loud. Of slower 
growth, forming a broad dense 
darker green Iva. and the cone 



:s with shorter bracts. 
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P. JapdrUea, Beissn. (Tsnga Japoniea, Shirass.)' Tree, to 00 
ft., similar to P. I>oiiclasi, bat Ivs. shorter and broader and 
eones smaller, with strongly reflexed bracts. JaiMUi. But ns- 
eently introdnoed, and hardiness not yet proved ; probably as 
hardy as the hardier forms of P. Dooglasi.— P. maeroedrpa, 
Mayr (P. Douglasl, var. maerocarpa, Engelm.). Tree, to 00 or 
80 ft., with remote and usually xtendulous branches: Its. acute, 
bluish gray: cones 4-6H in. long, with shorter bracts; seeds K 
in. long. 8. Calif. 8.8. 12:608. O.F. 10:25. Seems not yet in- 
troduced; not hardy north, and inferior.— P. Daoididna, Bertr. 
■-Keteleeria Davidiana, Beissn., and P. Jetoenns, Bertr.— Ket«* 
leeria Fortunel, Oarr. Keteleeria certainly constitutes a dis- 
tinct genus and cannot be united with either Abies, Picea, 
Tsuga orPsendotsuga. It is chiefly distinguished by the stami- 
nate fls. being arranged in clusters like those of Pseudolariz, 
but are only short -stallced: cones upright, with persistent 
scales; bracts enclosed, half as* long as the scales: Ivs. similar 
to those of Abies but pale green, not whitish beneath, pointed 
or obtuse, xigid. In old age the head becomes broad and flat- 
topped as in Cedrus Libani, in young trees it is regular, pyra- 
midal, with whorled branches. The germination is very differ- 
ent from that of most other conifers, but similar to Ginkgo 
and Arauearia, as the two cotyledons remain in the ground in- 
closed in the seed and do not become green. None of the 8 or 4 
Chinese species seems to be in cultivation in this country, 
where they would probably not be hardy north of the middle 
states, but P. (Keteleeria) FortanM. Carr..bas been successfully 
cult, in S. Europe. The Its. of this species are about 1 in. long, 
rigid, pointed on the lower branches, obtuse on the upper ones: 
eone ^Ht in. long. F.8.7,p. 223iasP. Jesoensis). R.H. 1866:451. 
Prop, by seeds, layers and cuttings and by grafting on Abies 
Picea; it will probably also grow grafted on Pseudotsuga. 

Alfbxd Rbhdbr. 

The Donglas Spmce is a tree for the million. It 
would be difficult to overrate its beauty. As a forest 
tree it perhaps produces a grater crop of lumber per acre 
than any other species. It probably grows faster than any 
other conifer. Indeed, the complaint is sometimes 
made that it grows too fast to make a compact lawn 
tree. It is desirable to have groups of Douglas Spruce, 
because the foliage is so soft that single specimens are 
sometimes injured by high winds. Specimens planted 
on the prairies without protection from hot winds may 
8ometim')8 have their buds injured bv late spring frosts. 
It is, of course, a mistalce to use the Douglas Spruce 
for a wind-break. The Douglas Spruce is generally 

Prop, by seeds. Seeds of conifers gathered on the 
aciflc slope are tender, while those gathered in Colorado 
produce hardy trees which endure both drought and 
cold. Unlike the firs, the Douglas Spruce has fine, fibrous 
roots like the Norway Spruce and transplants as readily. 
The writer has transplanted many stocky young trees 
growing in the open to the nursery and has saved 90 per 
cent of them. They seemed to thrive as well as nur- 
sery-grown Norway spruces of the same size. The 
yield of seed from a wagon-load of cones is light, and it 
is somewhat difficult to grow seedlings. In some cir- 
cumstances it will be cheaper in the end to procure 
young trees. The Douglas Spruce is remarkable for its 
wide variation in form and color. The needles may be 
short or long, light green, dark green, or have a bluish 
or silvery cast. The deep blue and silvery foliage is 
characteristic of the deep gorges of high altitudes. 

C. S. Harrison. 

We have found the Douglas Spruce one of the easiest 
of all conifers to grow from seed. However, the seed 
rapidly loses its germinating powers, in this respect 
partaking of the firs more than of the spruces. As it is 
now being grown and disseminated, it is not to be 
recommended for general planting. Seed from trees 
growing in the valleys and foothills of Colorado will not 
produce trees that are hardy north of the Ohio river. 
As trees growing in those localities are easy of accesR, a 
larger part of the seed is collected from thera. There is 
considerable difference between trees grown from valley 
and mountain seeds. The former have short green 
leaves and a stunted look, compact growth, showing 
none of the bold and striking effect of those from a 
high elevation. The latter have longer leaves, more 
glaucous appearance and great rapidity of growtli. The 
valley trees brown in winter; the mountain trees do 
not. Many of the latter have a spreading and weeping 
habit, partaking more of the characteristic of the hem- 
lock. The valley trees have more of the habit of Picea 
orientaliSf but not as good color. Unless more care is 
taken in collecting seeds of this tree, it will soon fall 
Into disrepute. thos. H. Douglas. 



PSIDIUM 

PStDHTM (Qreek, psidion, the pomegranate). Ifyr- 
tHetm. About 130 species of evergreen trees and shrubs. 
Lvs. opposite, petiolate, penniveined : fls. rather large, 
white, cymose on axillary or lateral, 1-3- (rarely many-) 
fid. peduncles; calyx 4-S-lobed, the lobes persistent; 
petals 4 or 5, spreading: berries globose, ovoid or pear- 
shaped, usually roughish, often crowned with the calx-x 
limb; seeds subreniform, hard. Natives of tropical and 
subtropical America; some species have become natur- 
alised in tropical Asia and sonth Africa. Prop, easily by 
suckers, cuttings or seeds. 

IXDSX 

(8. L. refers to supplementary list.) 

Araca, 2. GKiineense, 3. pyriforme, 1. 

Caflleianum, 4. lueidum, 4. sapidiasimum. 1. 

Guajava, 1. polyearputn, 8. L. Sinense. s.u 

Otiava, 1. pomt/«rum, L Thea, 8. i«. 

OuatfavUUu, s. l. pyriferum, 1. 

▲. JBrancXUU 4-angUd. 

1. Oni^iva, Linn. { P. pomiferum, Lima. P. Gudra, 
Raddi). Lemon Guava. Fig. 2008. Shrub or small tree. 
6-15 ft. high: lvs. oval to oblong-lanceolate, blunti>h. 
chartaceous, glabrous above, puberulent b^Iow: pe- 
duncles 3 to many-fid., pubescent: fr. globose, yellov. 
aromatic, somewhat astringent. June. Grown in S. 
Calif, and valued for jellies and preserves: several 
horticultural varieties are offered by nurserymen. 
Var. lapidiiglBniiii, Jacq., has similar fruit but only 
1-fld. peduncles. Becomes a troublesome weedy plant 
in moist tropical countries. 

Var. pyztfemm, Linn. (P. pyriferum , Linn. P. py- 
W/drm«, Griseb.). Common Guava. Small tree: \\^. 
acute: peduncles 1-fld. : fr. small, pear-fchaped, smooth- 
skinned, yellowish when ripe, aromatic, sweet and 
pleasant to the taste. Fls. May-July: fr. Jnly-Nov. 
B.R. 13:1079.— The source of the well-known Gnava 
jelly of the West Indies. The fresh fruit makes ex- 
cellent tarts after removing the small stony seeds. To 
be eaten raw, it is best gathered in the early morning:, 
according to Lindley, as it is then more agreeably acid. 

▲A. BranchJeU terete. 

2. Ar4oa, Raddi. Brazil Guava. Shrub 4-6 fL bigb: 
branchlets hirsute: lvs. oval or oblong, obtuse, above 
sub-velutinous to the touch, beneath pubeseently sub- 
hirsute; veins reticulate, somewhat raised: peduncles 
axillary, 1-3-fld.: fr. ovoid, greenish yellow; flesh 
white. Dry uplands of Brazil.— Offered by two or three 
dealers, and said to be one of the very best Gnavas. 

3. Chdna^iiM, Swarts. Gihana Guava. Shrub 8-10 ft. 
high: branchlets pubescent- villous: lvs. ovate, glabrous 
alwve: petioles and under side rusty -tomentose: pe- 
duncles 1-3-fld.: fr. subrotund, subpubescent, def'p 
yellow outside; flesh red, said to possess an exquisite 
flavor. 

4. Cattlei&iiiim, Sabine. Strawbkbbt Guaya. Shrub 
or small tree, 10-20 ft. high : branchlets glabrous : lvs. 
opposite, obovate, coriaceous, glabrous, dark green: pe- 
duncles axillary, opposite, solitary, 1-fld., scarcely equal- 
ing the petioles: fr. nearly spherical, about 1 in. long, of 
a fine deep claret color, with a tough foveolate skin, re- 
sembling thatof a ripe flg, but thinner; pulp fleshy, soft 
and juicy, purplish red next the skin but white at center, 
sweet and acid, with a strawberry-like fragrance and fla- 
vor, hence the popular name. May. Brazil. B.R. 622. B.M. 
2501. N. 3:238. -Extensively cultivated in S. Calif.: 
hardy outdoors near San Francisco and probably north- 
ward. Var. Ituddum (P. {uetdum, Hort.). Yei^ijow 
Strawberbt GrAVA. Has a larger yellow fruit, said to 
have a' better taste than the purple-fruited form. Re- 
ported as being cultivated extensively in Florida; grown 
in S. Calif, by Franceschi. 

P. OtMvavillcu, Hort. " Brazil; a distinct-looking speeief. 
said to have smaller fruit than P. Guajava but of superior 
taste,"^ P. Oujavillas] Burm. (f ). which has been reduced to a 
form of P. Guajava.— P. polyedrpufHt Lamb. Small shrub with 
branchlets terete, hirsute: lvs. snbsessile, ovate-oblong, acute, 
pubescent above, scabrous and rugose beneath : pednneles 3-fld. : 
fr. yellow within, edible, considered superior in flavor to the 
common Guava, but rarely larger than a cherry. 8. Amer. and 
W. Indies. — P. Sininse, recently introduced by Mr. Swingle, 
agricultural explorer for the U. S. Dept. of Agriculture, not yet 



PSIDIUH 

•MO byni.— p. rA^a. GriHb. Ancntlna. Another »«b1 

Irodnelion br Ur. Swingl*.-Sev,ral oib« cuilils^tnilwd 

Jos, BcBTT Daw. 
PBOBALEA (Greek. ipflr/y; referring to glands out 
foliage). ttt/umi»6ia. Si;VBrlf fSA. A genuB 
Kbout 110 spevlea ot herbs, ahrubs or Hubshrubs widt 
scfltlered about the world, 
LV3. glaoilular-dolted : IflH. 
■Dd plnnati^: Hh: purple, blu 

after SoircriDg: standard ov 
Flawed; wing oblong or (■ 
curved, obtuse: ovary neiii 
short, indehlacent, t-eeeded. 
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In. or lanceolate linear, acule. commonly imiS lines long 
<pe- by about I line wide; Hs. axillary, solitary or clustered, 

aeaslle or pe<licelled. blue with while wings. S. Africa. 

U.C. III. a:l>U:i. J.H. 111. 3:i:591. 

The fotluwing iHilntu coneeroiiig the Poranie Blanche 

(which Is also called Prairie Apple, Pialrie Turnip and 

Indian orMlsoouri Breul- root, are taken 



•r itti. 7. 






loaftlla, Torr. & 
Gray. Perennial herb, 
BtemlesB or nearly bo, 
about 1 ft. high, with nu- 
merous, usually purple tis, 
in ovale or obtouK. dense 
spikes: Ittn. 7, dlgltale, 
■■jng.lJn.long! 



>. Booky 



n Ion 



1. No. oi 



>' IfU. S, 
c. Lrt. digitaieig com- 

lanMoUtk, Punh. Per- 

ennlal herb, mach 
branched, glabrous or 
nearly so, densely dark- 
glandular, 1-2 It. high: 
irts. sessile, bright green, 
entire. linear or ohlance- 
olate; Ss.blulsh white, 3 lin< 
July. Kan. to N. W. Terr 
Wash., etc. B. 8.2:281. 



In. long, becoming enlargei 
until nearly 'i In. long; com 
white or purplish. Mts. of 



BBB. yo. of irti. 
Pnrsh. Poms Bla> 

)lal4-IHIn. high: iris. 



plant dies and separates from the r<K>l, near the ground, 
and is blown about the prairies. After the lop has gone 

t 1* rewUly foun 



l-'i In. long: 
Manitoba and 



pikes dense, i^-3 In. long: 
. starcbv . June. Prairies, 
B.B. '2:284. 



dig lb 



I, Linn. Perennial herb, IW-l ft. high, ap- 
pressed hirsute: Itls. nearly entire; lower ones ovale. 
obtuse; upper ones much narrower, acute; pedunclfs 



ci'. Babit tkrvbbg. 
KlandnUta, Linn. Petioles scabrous: Ifls. 3,illgitate. 
ovate-lanceolate, acuminate : Hs. blue and while, in usu- 
ally axillary racemes. Chile and Peru. B.M. 990. 



It for I 



i>d ai 



e. The 

.e of a ' 



•t liei 



thick Integument almost 
as tougb as wooil and uf a dark brown color. The Inside 
la whitish and not unlike a chestnut in appearance and 

taste, but not so sweet. The Indian women dig the roots 
with great taclllty by means of a polnteil stick Iwo or 

nip-shaped. If the Indians use them Immediately, they 
generally roast Ibem In ashes. Ttiey are also dried and 
■lored for winter, and when wanted they are mashed 
between stones, niixeil with water and liaked into cakes 
over the coals. The root was frequently found In the 
canoes of the Indians by early travelers Wfore the plant 
which produced it was known to white men. Nullall 
wrote; "The taste Is rather Insipid, hut not disagreeable 
either raw or boiled. Teiture laminated, always tena- 
cious, solid and never farinaceous." In 1840 the Pommo 
Blanche was proposed as a substitute for the potato. Its 

de I'Academic des Sciences." vol.. Sfi, 29 and ;«, and In 
-Le PotaKerd'unCurieui.'-bv PaillBui and Bois, with 

the result tliat It i- believed to offer no possibilities o( 
advance over the poist.). p, ^•. BABn.AV. 
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PSYOHdTKIA (Greek, lift -pre terving; reterring to 

mviliciiial propertiex). Bubiirta. About 5U0 tropic*! 

ing small Sb. in tcrmliul or mrely uillary, corymbose, 
psuleulate or he*d-llke C7mc>: Ivh. oppoalle or rarely 
whorlod: CBlyi-llmh short, vsrions, often 5 -toothed: 
corollK usually short, 5-, mrely 4-lobed : tr.  drupe 
with:; smooth hetiilnpherlcal stones. Ummilea. which 
dlfferti only in having ruminate albumen, la Included In 
this genus. 

A. FU. yellow. 

Captiidi, Vatke lOrumlUa Capfnuit. Sond,). An 

evergreen Hhrub or tree with nhining Ivs. 3-ij 1 1 H-2 Id. 

and Hs. in Irichotomous, pedunculate corymbs: stipules 

coriaceous, broad: podieels appreased, hairy, bracteated 



at the base; iillimate prdlccl bearinjc a fi-12-fld. umbel : 
calyi Inline long: corolln 3 lines long, yellow: fr. black. 
S. Africa. Cull, in S. Fla. 

AA. FU. KhUt. 

ondiU, Jacq. Fig. 2009. A glabrous shrub: Ivs. 
papery, elliptical, custate-vHny: stipules large, connati'. 
dim id late -sheathing, obovate: panicle spsatje, trichol..- 
mous, much exceeded by the Ivs.: Hit. rlustcred. white; 
coroUs-lobes shorter than tube. Baliama. Jamaica. 



In. long. Btai. G.C. II. 12:3)1. B.M. ei.il. 

F. W. Barclay. 
FTSBdZTLOH (Oreek. tHme-vond]. Sapindicttr. 
P. ulile, or SscEZEwotJU, is a forest tree of great value 
in Houtb Afriea. It has been Introduced to S. California 
by Dr. P. Pranceschl. Santa Barbara, who sends the fol- 
lowing notts mainly taken from C. C. Henkel's "Tree 
Planting in the Tninskeian Territories": It is a tree 
30-50 ft. high, with a straight trunk 2-4 ft. in diam. and 
a beautiful crown: wood extremely heavy and hard, 
Btrone, tough, close-grained, inelastic, very durable in 
contact with the gronnd, easily split; used for piles of 
bridgi'4 and Jetties, for tnickH and wagims, doors and 



readily even when greeu. It takes a fine p< 
like mahogany. Dr. Franceschi writes that the secil 

possesses short vitality. Of several thousand leeils 
received from Kew a few years ago not one germinated. 
Another large consignment was received two yean ago 
from the Cape, but only a few seedlings have been lai- 
cBBsfuIly raised "o far. The tn-e is called Sneeiewood 



le of it 



It odor 



Generic characters; Hs. polygamouslydicccians: trpala 
4, obtuse; petals 4; disk bypogynous, annular, glandu- 
lar; stamens 4, alternate with the petals ; styles i, or 
connate In one: capsule compressed, 2-lobed at apei. 
cordate at base, 2-celled, 2-seeded. 

MllB, Ecklon & Zeyber. SneeiEwood. Lvb. opposite; 
Ifts. 11-lT. decreasing, entire: racemes aiillarv, shoncr 
small, white or yellowish. S. Afr. 

W. M. 
L. Included with Ae)iillea. 

Jreek name of the Elm tree, troDsfctred to 
1 account of the similarity of the frait^i. 
opTbee. Ornamental deciduous shrubs or 
Itemate. long-petiok-d, usually S-folioIsIa 
nish white fls. Id Jocse termioal cor7mb!>. 
followed by flattened usually broadly 
winged and nearly orbicular fruits. The 
one species chiefly cull, is hardy north- 
if it proves tender, as it eomelirac!' 
<jaes, It is probably raiseil from south 
, em seed—and is a small, round-headed, 
rather looaely branched tree with gloss.v 
green foliage, adorned in fall with nu- 
merous ciusleni of light green fruits 
which remain on the branrhes for some 
time otter tbe Ivs. have fallen, llthrivf. 
best in a porous, moderately moi^t soil 
and prefers a somewhat shaded position. 
Prop, by seeds sowd in fall; the varif- 

I or by grafting in spring under gloss or 
immer on seedlings of the type. 

aas 4 or 5 species In North America, sDnlh 
^vs. estlpulate, :>-5-fa]iolate ; Ifts. entire 
punctate with pellucid dots: fls. small, po- 
termlnal corymbs; lobes of the minute 
ind stamens 4-5: ovary flattened. 2-cellpd. 
fie; fr. a 2'seeded, tndehiscent. small flal- 
mished usually with a brood thin win;. 
iage are sometimes used medicinally and 
as the fruits) when bruised, a strong, pon- 
lembling somewhat Ihot of tbe hop. for 
. are said to have been nsed oi a substitute 
ome Hop Tree. 
,inn. Hop Tkee. Wafeb Ash. Pig. 20IP. 

II round-beaded tree, attaining 25 It. : Ifis. 
--- '-• elliptic -oblouK, narrowed »■ ' ■' 



s acuminate, tbe ! 



cralo] 



jnrqua 



a young, 



the base, crenulale or entire, dark green 
above, pale below, glabrous or pubescent whi 

3-5 in. long: fls. ij-H in. across; fllaments v . 

low: fr. about 1 In. long. broadly winged. June. K. V. 
toPla.,we8t to Minn. S.5. l::a.34. G.C. HI. 16:375. 
Several varieties aro Incnltlvotlon, of which var.aAn*, 
Hon. (P.airea, Hort.),lbe Golden Hop Tbce. with 
yellow foliage. Is the best known. Var. glaAoa, Kirrbn. 
|t var. pHbintfut, Fnrsh). Lvs. grayish green, pubts- 
cent when young. Var. mAIlli, Torr. A Grar I P. millit, 
Curtis. P. r/tombifilia, Heller|. Bronch'lets. inOor- 
escenee and Ivs.twneath pubenrentor tomentose. S.C. 
and Fla. to Aril. More lender than tbe northern 
glabrous form and rarely cultivated. 

J*. OIWUfiraKa.Benth. (P. Baldwlnl, Tarr. A Grar). Ehrnb. 
aItalnlnc2S ft,, with imall«r and narrower irts.. 1-2S i". tout: 

s'c.'toFia., aTd' TeU"™"' "" '"" " ' '" 

Parrr. Shrab.sltalnlns 15 t 

3:333. Bolhlaat named tpeclea are not bard;- north. 

Altbkd Rerdeb. 

PTEBlDIUM (Greek, Kilh Ike form of Pttrii). Pelii 
podidcf(r. A genus of large, temalely divided fern- 
commonly known h.> Brackeh or Bhaees. wiih tbt 



PTEHIDIUM 



{Pig. 2011) uid 
Blum, but wllh an adiKttonaJ 
wltblD the r«:ept*eli 

kqniilniun, Kuhn. Lyb. i 
tered from ui underground 
come, 2-9 ft. high, teni>I«l; c 
pound. Field and waste placi 
some o( its fonuH throughom 
world. L. M. 



PTEBIS 
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PTiBIII (Greek name for a "rf iS^n' br'i"'.!'- 
fern, from a word lueanlDg icing; ptaridlum aqulUnuin. 
alluding to the prevalence of pin- Natnral »lie. 

uate forma). PolgpodiAcea. A 

large genus of widely distributed fema with tbe spor- 
angia borne on a marginal line-like receptacle that eon- 
necrta tbe free ends of the veins, and with the more or 
lesK altered margin of the leaf rolled over to form  con- 
tinuous indusium. Many of the forma are among the 
commonest species of ferns in the trade and are quite 
generally used tor table decoration. For culture, see 



tending U> the Bpleea,nhlch are sharply serrulate. China 
and Japan. — Hnnr monstrous and distorted forms appear 
in cult., giving rise to such varietal names as MlKItlUta, 
grfiUta, orlititk nia*, touffftat*, erUtiU Tuiegita, 
dtnu, OUbtrtU, OnVTirdi iP. Ourrardl. Hort. ) , TOlAU, 
etc., but these cannot be regarded as true varieties in 
any scientific sense. 

4. entllOrmis, Burm. Lrs. of 2 sorts, the sterile wilh 
elliptic or elliptic -lanceolate segments, the lower pinnn 
5-7parted, the upper gradually simpler; sporophylis 
similar but UUer and with longer and much narrower 
divisions. India to Polynesia; often confused with tbe 

cult. Var.«Bt6ri»(P. Vieldri<r,Hon.j is a garden va- 
riety with leavBB variegated with white. 

5. lusguiUl, Baker. Lvs, ovate - deltoid, lS-2i in. 
long, 10-15 in. wide, with 4-5 pairs of pinnate or pinnatl- 
Qd pinnie followed by 2-:i pairs of broadly linear simple 
ones and ending in a long, terminal, Irregularly pln- 
DatiSd portion; dirislons of the lower sides of tbe pin- 
nnnnlformly muob longer and larger than the upper 
ones, China and Japan. 



1 inpplsmentair Ilit. 





heUrophyll., 8. 


rflrfno.s. L. 




JDeqoaTis, 5. 


•cabenila. t 








ofluiffna, s. u 


teplSSh).tia,*13. 












mainlllea, 3. 




blaurlta. 11. 


major, 2. 




Cretlra. 2. 




atuirariii'. 




mSii™' 


Iremala. 9. 






trtralor. T, 




nobllls. 2. 


variegata. 9 


enslfonala, 4. 


Oavranil, S. 


Vletorlv. 4 


gtranitolia. e. L. 
011b«nll. S. 


pnlmala. 8.U 


TOlnU. S. 




Walllchlan 








4. Vtint fri 


Ikroughout. 




B. Z,l(. • 


mply pinnalt. the 


loKer 



BBS. Lri. with loittti pinna pinnate. 5. InBanall 
6. Mnu|dn] 
BBBB. Lra. teilh taaeil pinna bipin- 
nntirid. 

C. LoKtil pinna tnlarntd 7. qnMM 

6. iMtaro^ 
9. trsmnU 
cc. Loictit pinna nol entaryed ..ID. mlMml 
AA. y'eint free, txrept for a lingte loie 

arch next Ike midnin II. blHrit* 

12. WalUollluiB 
AAA. Veint uniting, forming eopioui 

ncihcs 13. leptophjlU 

1. lOnKilftllk, Linn. Lvh. 1-3 ft. long, 4-9 in. wide, 
lanceolate, often narrowed below; pi nn» 20-30 on each 
side, linear, entire. Tropical regions all around the 
world, extending to southern Florida. Var. Xfcrieill, 
Hort. Fron<is shorter and pinnules straighter. the plant 
keeping closer to the pot;  good horticultural form. 

2. OrtttM, Linn. Lvs.6-I2ln. long, on slender, straw- 
colored alalks, consisting of a terminal pinna and 2-6 
opposite sessile pairs, the upper often decurrent, tbe 
lower pairs cleft nearly to the base Into 2 or 3 pinnules. 
Quite generally distributed in tropical regions, extend- 
ing to central Florida. Many varieties are In cult., of 
which var. mlbo-lineiU, Hnri. |Fig. 2012). Is one of the 
flnest, with broailer pinnv and a broad, central, whitish 
band. Var. mijor and var. nAbiUl are larger hortienl- 
turel forms, and var. macnitlea and var. lUyU [P. 
Miyii) are still more developed. 

3. MrmUU, Linn. f. Lvs. 3-12 In. long, on slender 
brownish stalks, consisting of a terminal pinna and 5-6 

Clrs of lateral ones, the upper ones decurrent and the 
rer forked Into 2 or 3 branches or with second branch 
above the basal one; plnnn narrow, the IQduslum notex- 



lOlD. Ptelea tdiollata. the Hop Tie*. In Irult (X Hi- 

6. Mmlpiniikta, Linn. Lvs. 12-18 In. long, the upper 
portioD simply pinnate with decurrent pInnA. tbe 4 or 
more lowest plnoatlSd on the lower side. Ihe upper side 
of the secondary rachises bordered by a narrow lamina. 
India. China, Japan and Ihe East Indies. -Var. BaAMl, 
(P. Bauati, Uort.) Is a garden form. 

T. qutdrianrlta, Roti. Lvs. up to 2-3 ft, long, on 
Htrong, pale stalks, with a terminal central pinna cut 
down to the rachis into numerous linear-oblotig lobes, 

lowest of which mre usually again compound wilh simi- 
lar but smaller ones branching from the lower side at 
base. All tropical regions.- Var, arBjTlea (P. argyraa, 
Uoore) is a form with a white band down the centers 
of tbeplnnffi. Var. tricolor (P. (Hcolor, Linden) Is simi- 
lar but has a tinge of red In addition. 

8. hetSTDphylla, Linn. Lvs. 6-H In. long, on pale stalks, 
of 2 sorts; sterile lvs, elliptic, deeplv Incised ; sporopbylls 
narrowly 11 near-el 11 pile, with broad Indusia and sterile 
apices ending In 2-3 leeih ; both soris biplnnate In the 
lower portions. West Indies to Braiil. Sometimes 
referred to a distinct genus, Anopteris. Var, Intamktt 
I P. iniemAfa, Moore) is a garden variety with smsJler 
sporopbylls and broader segments. 
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PTERIS 

Lti. 2-1 ft. long, 



PTEBOCABYA 



9. trtmnla, R. Br. Lti. 
chestnut- brown atalki; up 
lower often much compour 
fllliDgup the whole segment 

Uii4 (i>. Smithii, Hort.). TUtoK*!*, etc. 



on poliBhed 
iiiuuB Bimply plDn«te, 
sort coplauK, Hometlmes 
epttherschlK. AuHtralla, 



Aiuiai 



m.-P. pr 
PslliN ' 



trdii.^P, mmtttti. 



L. M. Underwood. 



with lunellase pjifa; 



1011. Pt(iis Cielica, vi 

10. mMnil*, Blehftrd. Ln. 12-1S In. long, on brown- 
ish scabrous stalks, lsneoalste-o<sl« In oaCline, trlpln- 
DMe or quadrl-plnnMlIld tbroDghout; rarhls Hemous, 
ScsbrouB; Bori at matnrlty covering nearly the entire 
inrfaee of the narrow lanceolate segmeuta. New Zea- 
land. 

11. bUnilt*, Linn. (P. mrfiJ ma. Baker. P. nemorilii. 
Wind.). LvB. 15-30 in. lung, with a terminal pinna 6-9 
in. long cat into narrow round •pointed diviBions on T-IO 
pairs of similar lateral ones, the loneet pair bearing a 
fork on the lower Irnsal side. All tropical regions.— 
Habit very like P. guadriaurila, from which It differs 
chiefl; in the venation. Var. erltUU {P. mdxima, var. 
trittita, Hort.) Is a cult. form. 

12. WalUoUknk, A^ardh. Lth. tripartite, with the 
lateral dirislons again forked, the eentral one reaching 
2 ft. long, with numerous lanceolate upsnile opposite 

eighth in', wide. India, Japan and the Philippine Islands. 

13. laptophtUa, Swi. Lvb. deltoid, 9-12 In. each way, 
on Btraw-culared stalks ; upper pinna nimpk, those 
below pinnatifld to awlnged raehlB. the lowest similarly 
blpinnatifld at the base; veins tine; Bori not reaching 
the tips o( the segments. Braiil. 

The following are moitty lynniiymi and trade nsRiea that 
cannot be amonnled for by the writer: C. adianto\da,~P. 
oquiarui. See PlsridioTi ~ 



China and Japan. B: 
odd-pinnate, with alm< 
pendulouB catkins, appearing with the Ivs.; Miaminate 
catkins rather dense, fls. consisting of 3 connate bracts. 
1-4 sepals and C-18 stamens; pistillate catkins slender. 
the l-celled ovary enclosed in a connate involucre elon- 
gated into a 4-tooChed beak, stigmas 2: fr. a small I- 
Beeded, winged nut,4-celled at tbe baae. In germination 
the 4-lobed cotyledons are borne above the ^nnnnd and 
become green, while in Juglans and Hieorja they remain 
ineloBBd in the nuts. 
A. WinltT-budi naked, vmaUy ttitml in tac\ axil. 

tnudniWlU, 8pach. (P. Caue(f«.eo,C, A.Mej.l. Tree. 
to 60 tt., with Bpreadlngbranchea. often risiuK in several 
stems from the ground: Ivs, 8-15 in. long, with glabrous 
terete rachls: Itts. ll-2o, oblong to oblonjc- lanceolate. 
acute or acuminate, serrate, pubescent only in tbe axils 
of the veins beneath, 2-4 in. long: stamens 10-16: fr. 
with Bcmi-orblculale wing, about ^ in. broad, in racemes 
tola In. long. W.Asia. On. 34, p. 219. 0.0.111.4:381. 
-P.Spaehiina. Lav. (P. domoia. Lav.). Is hardly dlt- 
ferent, eicept that it is more shrubby and tender. 

•ttndptan, DC. IP. SinfntU, Hort. P. Japdnlea. 
Hort.), Fig. 2013. Tree, similar to the preceding: Ivs. 
6-12 in. long, with the rachis winfred and pubescent be- 
neath; Ifts. 11-21, oblong, acute, serrate, pubescent be- 
neath on the midrib, -^-i in. long; stamens 6-10: fr. 
with oblong or oval-obtong, UHuaily upright wings di- 
verging at a narrow angle. China. -This is a variable 
species, and the varieties are of different degrees of 
hardiness. The form cultivated in the Arnold Arboretum 
has proved as hard; as the preceding species. 
AA. ITinfsr-bud* coctrtd tcUh tS dark brova, larj/t 
icclti, falling off tarty in tpring: aetettory 
budi wanting, 

rboiUUa, Sleb. A Zuee. (P. tarbifiUa, Bieb. & Zurt. 
P. lavigila.HoTt.). Tree, attaining 80 ft., with spread- 
ing branches: Ivs. 8- IK In. long, with terete-pubescent 
oralmoit glabrous rachis; Ifts. 11-21, oblong or oblong- 
lanceolsle, acominate, pubescent on tbe veins beneath 



PTEBOCASTA (Greek, plrrot, wing, and karya, nut; 
referring to the winged nula). Jaglatxdiera. Orna- 
mental deciduous trees, wi(h large, alternate, pinnate 
Ivs., rather inconspicuous greenish fla. in pendulous 
catkins, and long, pendulous racemes of amall, iclnged 
fruits. Tbe three cultivated species are hardy as far 
north as Has each asetts, except some tender varieties of 
P. ttrnoplera. They are handsome trees of rapid growth, 
with frraccful dark green foliage, decorated in summer 
and fall with the long, drooping racemes of light green 
fruits. They thrive best in rich and moist soil, but also 



or almost glabrous, 2-4 In. long: fr. with a broad 
rhombic wing. about 1 in. across. Japan. S.Z. 2:150.- 
This species Is an Important forest tree in Japan and 
has proved hardy at tbe Arnold Arboretum. 

Altukd Behdeb. 



PTEROSPERUUM 

PTEBOBP&Rlinil (Greek, ttinged tttd). SUnu- 
liic'ii. A genuH of about 15 species of treen or sbrubs 
from tropica] AbIl Lth. 2-ruiked, leathery, almple or 
lobed: peduncles 1-3, tenDlnal: bractletseatire orlitcliil- 
Bt>', peraiRtent or not: Hepals E, more or less conoatei 
pelklB S. decldaous with calfi: stamlual eolumn short, 
esrlng 3 linear, 2-eelled anthers between each pair of (he 



kOKdtU, Beer 






illed; Btyleentire; sti)^ 



PTILOTUB ezalUtDi. See TrUUnUm. 

PTTCHOUPHIS (Greek, folded and rapke). Pal- 
mActa. A genua of 3 species of Malayan palms. Of 
P. auf/uila. Wm. WataoD writes: 'It la u Knueful as 
Cetoi Weddtliatia or Oiotioma gracilii. and it (frowa 
as freely uorler cultivation as either of these popular 
palms." This rare palm hu been oiTered Id America 
but is not known to be cultivated. The irenus rnntalns 
3 species, one from Singapore, one from the PhlUppinea 
and one from Nlcobar, 

The trenna la placed next to RbopBloblaat« by Dmde 
In En^ler and Prantl'a NatUrllcheD Pflanienfamillen 
and diatinftiiiabed by the ridae of the forked raphe and 
dreply rumlnatti leeil, while the nimlDation ot the 
upper parts of the seed is flattlah. 



r, red; aeed BTooved o 



Trunk beeomlng 80-100 ft. hl^. 
Its. becoming 8-12 ft. toog; pinna 
mlnate, bright green: fr. elliptical- 



a,3-5^;elled; styleentlre; atigma 5- furrow ed ; 
ovules many: capsule aomewhaC woody, terete or 5-an- 
gled. Floraof British India 1:366. 

MtrlUUnni, Wiiid. Large tree: iva. 10-14 in. i 6-12 
In., roundish or oblong, often lobed, palmately 5-7- 
nerved; nerves prominent beneath; broctleta lacinlate: 
fl.-buda oblong, obtnae, S-angled, rusty tomentose: fls. 
6-6 in. across, pure white, frafirant; aepala linear-ob- 
long, thick; petala linear-oblong: capsufe 4-« In. long, 
a-celled ; seeds many ; wing large, thin. B.H. 620. 
Cult, in S. Calif. p. W. Babclat. 

?TBEOSTtBAX (Greek. pUro; wing ; allndlng to 
the winged or ribbed fruit, by which It is distinguished 
from the allied genua Slyrai). Uli/racdeea. Ornamen- 
tal deciduous trees, with rather large, al 

followed by a 

only precariously hardy as lar nonn as moss, in snei- 
tered positiona. In June they ore very attractive, with 
tbeir graceful drooping panicles of numerous deulsia- 
llke fragrant flowera. They thrive beat in a moderately 
moist Bandy loam and are prop, by aeeds or layers and 
also by greenwood cuttings under glBas. About 3 spe- 
cies in China and Japan, tjmall trees: lis. In large pan- 
icles terminal on abort branch let s ; calyi 6-lootbedj 
corolla E-parted almost to the base; stamens 10, some- 
what longer than the corolla and slightly exceeded by 
tbe slender style : ovary 8-celled : fr. a ribbed or 
winged. 1- lo Z-seeded nut. Sometimes united with 
Halesia, from wbich It la diatlngniahed chiefly by tbe 
panieied drooping Infloreaoence and the 5-merous fls. 

hiiplda, Sieb. & Zuee. (FnMiia Aliplda. Mast.). Fig. 
2014. Tree, attaining 25 ft., with slender spreading 
branches farming an open head: Irs. short- petloled, 
ovate to oblong, narrowed at the base, acuta or acumi- 
nate, aimoat glabrous or pubescent on the veins be- 
neath, light green above, grayish green beneath, 4-7 in, 
long: panicles *-fi in. or more long: fls. creamy white, 
fragrant, about H In. long; fr. 10- ribbed, thickly cov- 
ered with briatly hairs. H in. long. Jane. Japan. Q.C. 
n. 22:177. Gn. 8. p. 243; 26, p. 23; 34, p. 111. R.H. 
1875, p. 308. G.F. 5:389. U.D.G. 1899:353. 

comnbAW. Sleb. & Zuce. {Halliia eorymbim, 
Nichols.). Small tree, closely allied to the preceding: 
Iva. broader, oval or ovate, sparingly stellate-pubescent 
on both sides; panicle broader: f r. with ^-5 narrow 
winga, tomentuloae. June. Japan. -Seema to be more 
tender than the preceding and Is bat rarely cultivated. 
Alfred Behdeb. 

PTIBOZTIOR. See Plaroxylon, 

PTILOKXBIS Is conaldered by Gray aa a aubgenus 
of Baeria. P. coronnria, Nutt., Is (be plant known l» 
the trade as Siiorlia Calilomica. It ia described and 
figured 1b tbia work under AciinoUpit. 



1014. Pteroetyraji hlaDlda (X %). 

FTTCHOSFSBMA (Greek words, probably referring ' 
to the ruminate albumen of tbe seed). Paimitecr. The 
following names have appeared in American trade cat- 



genera. For P. tltDitni, eo 
P. rtlta. Schfir. See Dlctyoti 
Mnall, BwArchonUiphiBnliAlr 



suit SfalortMa. 
rms alba.-P. AlixAndra. V. 
■ndnE.-/*. OunniiwAanildna, 
L CuDnln(hamll.— P. OtgaoM. 
 "■ •■■ " nilt Drymo- 



phlBos.— P. Btimanmi. See Balaka. 

FUCOOOH. Lilkotpermum. 

FUGCOOH, BED. Bangninaria. 

FUCGOOH, YELLOW. Budrattii. 

PDCHA-fAT. Nome In India of Pateltouli. 

rVBVlMO BEBBT. Comut Canadtnti,. 

FVEBABIA IM. N. Puerori, botanist ot Geneva). 
Lrguminbiir, Ten twining Asian herbs or shrubs. 
closely allied to Dolichoa and PhaseDlua, but differing 
among other things In tbe heardleos style, tumid nodes 
of the rocemea'nnd monadelpboaa stamens. Lvs. 3-foil* 
olate and stlpellati:, the Ifls. sometimes lobed; lis. often 
large, pea-shaped, lu long and dense, often compound, 

' keel: pod flattish, linear, many- 

ThimbtTslinm, Benth. IDilicfiot Jap6nieHs, Hort. 
Pae\yHt«i Thnnbrrgiiinv , Sieb. & Zucc). Kimzu 
ViMK. Perennial with targe tuberous starchy roots, 
making a most remarkably vigorous growth of slender, 
hairy, twining stems : Ifts. rhombic-ovate to nearly or- 
blcuiar-ovaie. varlouqly lobed, but the margins entire 
and clllate: lis. pea-shaped, purple, In ailltory spikes 
late in the season, not showy: pod large and Hat. 
Japan and Cbina. A.Q. 13:387; SI; 505. ~G.F. 0:505. 
RR. 1891, p. 31. 6t.4.'i:1429.-A hardy vine remark- 
able for the great rapidity of Its growth, and most use- 
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ful for corerinR urbors and vunndas. FYom > well- 
esUbllshed rooL, vinea will grow 40-60 ft. in a afngle 
aeasoQ, producing k profusion af ver; large lv«. Id the 
North tbe plant dies to the ground in the winter, but in 
the (South the top becomes woodv. The large Ueshy rout 
assumes roost curious shapes, the main branches often 
being 4-5 ft. long. Qeorgeson writes of the plant in 
jBpsn: "The roots are fleshy and yield starch of excel- 
lent quality ; the tough flber of the inner bark is manu- 
facturad Into asort of cloth which combines fineness with 
remarkable strength; and In certain situations the vine 

borne on the old or woody stems, but these stems usually 
do not persist north of Philadelphia, and even rarely 
(here. With age, the tops are more likely to surrlve the 
winter. Prop, by division of tbe roots, or by seeds when 
they can be had; also by cuttings. i^^ ^_ g, 

FUFF-B&LU. See page 104S. 

POLKORABIA (Latin, lung: tbe herb having been 

considered a remedy for diseases of the Inngs). Bor- 

rngiHitm. Llnowobt. About 6 species of mostly 

European perennial herbs, with creeping roolstocks and 

rather large, blue or purple Bs. In terminal eymea. 

Calyx tubular-bcll-sbaped, 5-tootbeiI or cleft to the 

middle only: corolla-tube straight, naked or pilose; 

limb 5-lobed; stamens included in corolla-tube; nuts 

mnooth. Mertensia has a short, open, more deeply-cleft 

calyx, exserted stamens, 

and slightly fleshy nuts. 

Pulmonarlaii are of easy 

cultiration, preferring 

light soil, not very dry. 

in open or partially 

are readily propagated 
by division. Divide the 

A. £i'i. urliile-ipolttd . 

B. Plant vtry glaadttlar, 

 aoDhartts, Hill. 

BBTBLKHKH SAfll. Pig. 
2DI5. Height 6-llJ in.: 

stem aetose-hairy, with 
articulate glands: radical 
]vs. oval -acuminate at 
both ends, slightly de- 
current, larger than in 
following species: fls. 
whitish or reddish vio- 
let. April. May. In shady 
places, Europe. 
BB. Plant rough -halrji 
but ilifihlts it at all 

oWelllUIl. Linn. (P. 

m'lcalila, F. G. Dletr.). 
Height G-13 in.: radical 

ovate -oblong to nearly 
linear, on longfootstalks, 
3015. Pulmonaria aaccbaiata. coarsely hairy, more or 
(X %) Ipse spotted; Hs. in ter- 

minal r<.rked c}-nies, red 
fading to violet. April. Woods, Europe. 

uiKOltUAlla, Linn. Height 6-12 in.: stem setose- 
hniry, having a few glands; radical Ivs. elliplic-lanceo- 
laii- to lanceolate. decurrentoD petiole: lis. blue. April, 
Mny. Woods, Europe. 

P. ilba. Hort. Ssnl, ij pre^nmahly Merteniis Sibiri™, var. 
alha,-/". .Wrfrira. .«™ Mertensia Sihirica.-/". Firolnica. See 
Mertensia pulmonartoldei. p. w, Bartut. 

FULB&TtLLA. See Anemotu. 

PULBE. Kee I^gumei. 



PURSLANE 

PI7LTERS& Is one of many genera of Australian 
shrubs of the legume family with clusters of yellow 
pea-shaped llowers. Pultennas are practicallf unknown 
in American floriculture. Seventy-five species are dis- 
tingnishedin Flora Auslraliensis 2:107-140 |1864). F<'r 
general purposes these plants are presumably ioferjur 
to C'sliiui CatuiriiHtii. 

FUIIPEIR. See Sqttaih. 

PtrinCA (PuHJct(s,CarthBgiDlui: hence Jfaluia pxai- 
turn, "apple of Carthage," an early name of the Fome- 
granate). LylhrAeta, GenoB of 1 species. 

Ormnitiim. Linn. PomoaAHATB, which see. A large 
deciduous shrub or small tree, with mostly opposite or 
clustered oblong or obovate obtuse entire, glahroua and 
more or less shining Its.: fls. aiillary, solitary or in 
small clusters, orange-red, showy; calyx tubular, tbe 
abort lobes 5-7 and persistent on the top of the fruit | as 
on an apple) ; petals equal in number to the calyj-loben, 
Inserted between tbe lobes, lanceolate to olnvalp, 
wrinkled; ovary imbedded in the OBlyx-tube (or recep- 
tacle-tube), comprising several locules or compartments 
in two series (one series above the other), ripening into 
a large, juicy, many-seeded pome-like berry. Persia to 
N. W. Indla.-A handsome plant, with showy fls. 1 in. 
across in summer. Hardy as far north a.s Washington 
and Baltimore. It Is also grown as a conservatory 
plant, blooming in winter as well as in summer. For 



popular (F.S. 13:l:*85, as P. GraxalHm Ltgrrluii. 
There are many named varieties. The treatment of the 
fruit-bearing varieties is discussed under Pomtgranatt, 
Var. nlna, Hort. (P. nAna, Linn.). Dwarf Pome- 
granate, seldom growing higher than a man. and usnallv 
treated as a pot -plant in the North. It is the best kind 
for greenhouse use. The double-fid. form is most com- 
mon, B.M. 6.14. It is as hardy as the species, and is 
sulUble for outdoor work where the cllmale is not too 
severe. On the Pacific coast It is grown as a hedge 

species are easily grown by cuttings of dormant wood, 
but the cuttings should be started in- 



FUSFLE C0HE-7I0WEE. Eefiinacea. 

FUBPLE WBEATH. Prirta. 

POMHIA (after F. T. Pursh, or Pnrsch. as Is tbe 
original spelling of his name <17T4-IS20); bora at 
Orossenbain, In Saxony, not at Tobolsk, in Siberia, as 
is trequentiv stated ; traveled In this country and wrote 
a flora of North America.) Soiitfir. Low deciduous 
spreading shrub with alternate, mostly fascicled, small. 
cuneate and lindentate Ivs., rather small, I'oliiary. yel- 
lowish fls. and inconspicuous fruits. Of little ornamen- 
tal value with its sparse grayish or bluish green foliage 
and Its rather inconspicuous Bs.. and but rarely culti- 
vated. Probably hardy as far north as Mass., requiring 
sunny position and well-drained peaty soil: an excess 
of moisture, especially during the winter, proves fatal 
to it. Prqp. by seeds and prol>ably by layers. Bat one 

cocarpus: petals 5: stamens numerous; pUtils I or 
sometimes 2: fr. a pubescent leathery akene exceeding 
the persistent calyx. 

trldSQtita, DC. DifFnsely branched shmb. attaining 
5, rarely 10 ft.; Ivs. cuneate-obovate, 3-lobed at the 
apex, whitish pubescent beneath. H-% in. long: fls. 
solitarv on short hranchlets. almost sessile, yellowish, 
about % In. across: fr. ovate-oblong, acnmlnate. April 
•July, Ore. to Wyoming, New Uex. and Calif. B.R. 
I7:1446.-Var. cUndnlAw, Jones [P. Qlandulita . Qar- 
ran), is glandular aod has very small, almost glabrous 
IvB., sometimes pinnately 5-lobed. Alfred Rrbdeb. 

PIIBSLAHE. PortHlata olrratta. 

PnEBLANE. WIETEE. Mantla prrfoli.,la. 
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FUSCHKlVIA (Count M. Puschkin, Russian poet). 
Ztilideea. A genus of 2 species of hardy spring-bloom- 
ing bulbs from S. Asia, with clusters of small 6-lobed 
white fls.y each narrow lobe being prettily lined with 
blue. A good specimen may have as many as 10 fls., 
each % in. across. The peculiar feature of the genus 
is the crown on which the stamens are borne. This is 
a white body of petal-like texture, having 6 lobes, each 
of which is variously toothed. The genus is allied to 
Scilla and Chionodoxa. Lvs. 2-^, linear, surrounding 
the lower part of the scape. Excellent early plants. 

■eilloldee, Adams {Addmaia 8eiUo\de8f WiUd.). 
Height 4-12 in.: bulb globular, about % in. thick: lvs. 
as long as scape, >^-l in. wide: raceme 1-10-fld. ; pedi- 
cels slender, erect: perianth usually bluish white; di- 
visions elliptic-oblong, three times as long as the tube ; 
crown one-third as long as divisions, cleft to middle 
into truncate or retuse teeth. Var. Libaii6tioa, Boiss. 
(P. lAhandtica^ Zucc), differs from the tjrpe in having 
divisions of perianth % in. long and the teeth of the 
crown more acute and bifid. On. 32, p. 5; 54, p. 219. 
B.M. 2244. F.S. 21:2220 (as P. Bicula), 

F. W. Barclay and W. M. 

PUTBAHJiYA (meaning obscure). Euphorblheem. 
A genus of 2 species of tender evergreen trees native 
of India. Lvs. alternate, undivided, entire or serrulate: 
fls. axillary, small, yellow or white, monoecious or 
dicecious, the female subsolitary, the male clustered ; 
stamens 1-3 : ovary 2-^-celled : drupe 1 -celled. Flora 
of British India, 5:336. 

Boxbtegtaii, Wall. Indian Amulet Plant. A mod- 
erate-sized tree, nearly glabrous: lvs. 2-3 in. long, 
obliquely ovate to OTate-lanceolate, serrulate: fls. small, 
yellow; sepals of male fl. 3-^, of female 5-6: fr. globose 
to ovoid, size of a cherry or smaller, white tomentose. 
Cult, in S. Fla. p. W. Babolat. 

PUTTT-BOOT. Corallorhiza. 

jfOkA (Chilean name). Bromelideeoe, Forty-four 
species, according to Mez (DC. Monogr. Phaner. 9) of 
large terrestrial xerophytic South American brome- 
liads, allied to Pitcaimia (differing in having a fully 
superior rather than partially superior ovary). For 
culture, see also Billbergia. Puya earuUaf P, Why let 
and P. heUrophylla are here referred to Pitcaimia. 
Puya also includes the plants known in trade as 
Pourretia. 

A. Fls. yellow, 

ClliUillil, 'MoUnti {Pitcaimia eoarctdta, Pers., and P. 
ChilinMis, Lodd.). Becoming 4-5 ft. or more high, 
sometimes branching: lvs. in tufts, 2-4 ft. long, very 
narrow, often recurved, the margins armed with strong 
recurved spines or thorns, glaucous: blossoms in a 
branching, hoary, bracted inflorescence rising 3-5 ft. 
from the top of the caudex, the fls. large (2 in. across), 
sessile or nearly so, the 3 lanceolate sepals greenish 
and -he obovate-oblong much-exserted petals yellow or 
greenish yellow, the 6 erect stamens shorter than the 
metals, the stigma 3-branched. Chile. B.M. 4715. F.S. 
9:869-70. G.C. III. 7:685.— A striking and mammoth 
bromeliad, making a yucca-like mass of foliage and 
projecting above it a very showy inflorescence. 

AA. Fl$. white or rose-color, 

glgM, Andr^. Still larger than the latter, sending its 
titanic spikes 20 to 30 ft. into the air, from a rosette of 
hard and thick spiny -toothed agave-like lvs.: inflores- 
cence simple, dense, club-shaped, terminating the tall, 
erect, bracted scape: lvs. green above and white be- 
neath, the spines black and hooked: fls. white, passing 
into rose. Colombia, 10,000 ft. R.H. 1881, p. 315, and 
On. 21, p. 309.— Can probably be handled like agaves. 

Li, H. B. 

Puyas and Pitcaimias are mostly warmhouse plants, 
requiring the general treatment given Musas, Dieffen- 
bachias and Marantas. They prefer a fairly heavy 
loam, and, except when in bloom, a constant supply of 
moisture. When in bloom, the plant should be elevated 
on a pedestal or inverted pots in order to protect it 



from excessive moisture and to allow the scape full 
opportunity to expand. Propagated by division. 

H. A. SlEBBECUT. 

Puyas and Pitcaimias are generally found in colleC' 
tions of bromeliads and are usually grown in moist 
tropical houses. The native home of the Puvas is on 
the steep, stony slopes of the Cordilleras at high alti- 
tudes with little other vegetation for company except 
some species of Cereus. This would indicate that drier 
and cooler conditions, or such as we give Cacti and suc- 
culents, would suit them best, yet they thrive equally 
well in the tropical house. Indeed, the writer has 
found most of the family Bromeliace» very accom- 
modating not only to temperature and moisture condi- 
tions, but to soils and methods of growing them; for 
instance, many of the Tillandsias may be grown on 
blocks of wood as eplphj'tes, yet they do equally well 
grown in pots. But what perhaps is more remarkable 
is the fact that several of the stronger-growing Brome- 
liads appear to grow equally well either in a strong 
loamy mixture, or a mixture of chopped fern root and 
charcoal. The writer has pineapples growing in both 
mixtures with equal success. But the most rational 
treatment is to give all the Bromeliads conditions and 
soil similar to the environment in which they are found 
in their native habitat, yet according to the experience 
of the writer few plants possess such remarkable adap- 
tability to changed conditions as do these plants. 

J. Canning. 

FTCHAKTHBMVM (Greek, dense and blossom ; re- 
ferring to compact flower-heads ) . I/abidf(r. Mountain 
Fruit. H8a>dy aromatic perennial herbs with branching 
stems and white or purplish fls. in terminal or sometimes 
also axillary clusters, borne in late summer. Calyx 2- 
lipped or 5-toothed, naked in the throat; corolla 2-lipped ; 
stamens 4, straight and spreading, or connivent under 
the upper lip; the upper pair shorter or abortive: an- 
thers 2-celled. The genus differs from Monarda in hav- 
ing smaller and canescent fl. -heads. Pycnanthemums 
are mint-like plants of easy culture in any good soil. 
The following grow 1-3 ft. high, and bear fl. -heads yi in. 
across or less from July to September. Lvs. entire, gla- 
brous or pubescent, nearly sessile. 

A. Lvs. lanceolate or linear-lanceolate: calyx-teeth 

ovate-triangular, 

laaoaoUtnm, Pursh. Stem rather stout: lvs. fragrant, 
firm, acuminate at apex, rounded or narrowed at base, 
1-2 in. long, 2-5 lines wide. Dry fields, Canada to Ga. , 
west to Minn. B.B. 3:112. 

AA. Lvs. linear: calyx-teeth suhulatCf bristle-tipped, 

Uaifdlinm, Pursh. Stem slender: lvs. 1-2 in. long, 
yi-lK lines wide. In fields, Mass. to Fla., Out., Minn, 
and Texas. B.B. 3:111. 

P. Monardilla, Miehx.. is properly Monarda Clinopodia, 
Linn. A perennial herb with a slender, usually simple stem 
1-3 ft. high. Lvs. lanceolate to ovate, membranaeeous. bricht 
green, sleuder-petioled, 2-4in. long: fl. -heads solitary, terminal: 
corolla yellowish, 1 in. long or less. Jnne-Aog. Fields, Out. to 
Oa. B.B. 3:102.— P. tmlgdre, offered by Jacob W. Manning in 
189i2, was raised from seed received from Wm. Thompson, of 
Ipswich, Eng. J. Woodward Manning writes that this plant 
is properly Origanum vulgare, which see. 

F. W. Barclay. 

FTBACAVTHA (Greek pyr^ fire, and akanthoSj thom; 
alluding to the bright red fruits). Bosdcetw. Ornamen- 
tal evergreen thorny shrubs, with alternate rather 
small and narrow crenulate lvs., white fls. in corymbs, 
and bright red fruits. P. coccinea is hardy as far north as 
Mass. in sheltered positions. It is a handsome low ever- 
green shrub, especially when loaded with its bright red 
fruits, these remaining on the branches all winter if not 
eaten by birds, which are fond of them; it is also pretty 
in spring with its numerous corymbs of white fls. It is 
well adapted for planting on rocky slopes or sunny 
rockeries or for borders of shrubberies; it may also be 
used for low ornamental hedges or for covering walls, 
as it stands pruning well and is easily trained into any 
desired shape. It thrives in almost any kind of well- 
drained soil, including limestone, and prefers sunny po- 
sitions. Prop, by seeds or by cuttings of ripened wood 
in fall under glass, kept during the winter in a temper- 
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mmIdm. Boem. 1 Colon 
CraOigui Pi/racdniha, Bo 
Linu.|. Pig. 20ie. Shnib 
with numerous short spice 
oles grayish pubescent: 1 



ie; klao by layers and sometimea by graft- 
IDS on uawiuom or CdWDeMter. Pyracantha is a genua 
of 2 species from southeast Kurope to the HltDalayas; 
closely allied to CoUnetuiler but easily distlnpilshed by 

more eonsplcuous stipules, b'rom (Jratffigus it is chletfy 
distinguished by the structure of the orary, whicb con- 
tains 2 equal ovules In eacb cell, while in Crattegus each 
cell contains only one fertile ovule and a second Imper- 
fect and amaller one. CoryinbH mouy-Bd.; sUmimn 
-*'"""; fr. red or grsDge, nrely 

iter Pyraednlha, Spaeh. 
, Borkh. Miipilui FyracdHlka. 
   gert., rarely 20ft., 
branch lets and peti- 
oblong to oblanceo- 
iate, acute, crenate, glabroue or slightly pubescent when 
young, %-l% In. long: corymbs pubescent, many-fld., 
about IS in. broad: Hs. stnall, white : fr. nnmerous. 
bright red. about one-flfth in, across. Hay, June. lUly 
to W. Asla.-Var. Lallndl, Dipp. IColonrdiUr crtnu- 
lAta, Hort., notWenslg), Is of more vigorous growth, 
with slender branches: Its. less deeply crenate: corymbs 
larger: tr. bright orange-red. Well suited for covering 
walls and said to be hardier than the type. Var. pkoal- 
lUcai Dlpp. Of low, dense habit and very thorny: co- 
rymbs small: fr. yellowish rod. Hardy and well suited 
for hedges. Var. bteta ilbo la a torm with white or 
yellow iah fruits. 

Brminlitft, Roem. (Colonediter crenulita, Wenilg. 
Cratae«' ereHi.Mta, Roib.|. Closely allied to the pre- 
ceding: branchiets and petiole* rusty-pubeaceut, gla- 
brous at length: Ivs. narrower, oblong to obianeeolale. 
obtuse or acutish, more leathery, bright green and glossy 
above. 1-2 in. long; corymbs glabmns: fr. globose, bright 
orange-red. May, June. Himai. B.B. 30:52. -More tender 
than the preceding, with handsomer, glossier foliage. 




3010. Pyncantha ccxdm 



PTBtTHBITK in garden literature and language 
nearly always means Pyrelhrvm roitum, the handsome 
summer- blooming hardy perennial composite, with Bnely 
disaecled foliage, pictured on page H12 of this work, 
Fig. 4(i3. It is a favorite border plant In Europe, but 
little known in America, altbough it has several hun- 
dred varieties. It requires special culture, for which 
see p. 310. Nearly all the Pyrethrums witb personal 

These Varieties' are also listed In catelogucs as hybrid 
Pyrethrums or P. hybridum. Although the genus 
Pyretbrum was long a^o reduced io the rank of a mere 
section of Chrysanthemum, the name Pyretbrum is atlll 
prominent in our nursery catalogues, and it has become 

eommon or popular name of PyrfAltrum ros'um and its 
varieties, which are now referred by botanists to C'hryt- 

In Engler and Prantl'a NatUrllchen Pflanzenfamlllen, 
Hoffmann makes eight sections of Chryssnlhemum. 
Among these the section Pyrethmm is distinguished, 
chiefly, though not entirely, by the fact that the plants 
are perennial and by the 5-IO-ribbed akene. In this 



PTEOLA 

section Hoffmann places the florists' ebrysantliemumi 
(generally said to be the product of C. InditumX 
Siinitit); also P^rttlirtim roitum; also the while 
weed or oieye daisy, C. Leueanlheniiim! the costmary, 
C, Balianiila,yiii.taiuietloidt>; and C.tintrariaMium 
and CDrymtoiKm. Here also belong the Oolden Feather, 



A common bedding plant with Telloir fuliace, Dft«D 
eatalogned a* fVnlHrum parI*«iA>tfv)ii, vsr, otmn. 
See p. 3U, speclw No. «. 

Pigs. 2017, 459. the well-known bedding plant with 
golden foliage, and C, nliginotum, which has attracted 
considerable notice within recent years. flf. M. 

FTBOLA (name said to be derived from Pyrns, name 
of thepeartree). tricAtea. WisTERaRirH. 8HiNL.iAr. 
Perennial evergreen, steraless berbs. with a cluster of 
orbicular or elliptical leaves attached to the top of the 
branching, slender, underground rootstoeka: scape 
angular sjid scaly-bracted, bearing racemes of while, 
greenish or purple, nodding fls. in summer. FIs. slightly 
Irregular; sepals 5, imbricated; petals 5; stamens 10; 
style declined or straight: capsule 5-lobed. splitting 
from below upwards, bearing numerous small seeds. 
The genus ha.'i about a doien species and several varie- 
ties, found In the north temperate lone from Oreat 
BriUln to Asia and Nortb America south to Mexico. 
About 10 species occur in North America. They frrvw 

Like many other members of the heath family. Winter- 
greens are dilllcult to cultivate and will not succeed in 
garden soil. In removing them from the woods, care 
should be taken to secnre a large boll of eartb. Tbey 
may then succeed in the shade of evergreens and upon 
rockeries in peaty soil. The species are scarcely In 
general cult.; Ibey are ottered by dealers in nMive 
plants. P. TOlundifolia la probably more colt, than the 
others. For a fuller botanical account, see Qray'i Syn. 
Flora N. Amer. 

A. Fli. grrenith ; ilyU ilTaifU. 

HoAnda, Linn. Height about 6 In.: Iva. thin, ovate, 
crenate. I-IH in. long: fls. small, in a one-sided, dense, 
spike-like raceme. North Atlantic states to Lab., Eocky 
Mis. to arctic regions, N. Europe to Japan. 

AA. Fli. grteniilnchiU ; ttyte ciirt'ril ilDiciiiRinl. 

Cblorintha, Swarti. Height 6-10 In.: Ivs. small, or- 
bicular, dull, shorter than the petiole; fls. few; anlher 
cells with beaked tips. I^b. to Pa., Rocky Hts., north 
to subarctic regions. 

elliptloa, Nutt. Height S-10 in.: Iva. broadly oval or 
oblong, thin, dull, serrulate, 2-2K in. long, longer than 
the petiole; loosely 5-10-fld. Canada to Brit. Col. and 
through N. Atlantic states to New Mei., Japan. 

pleU, Smith. Height 5-10 in. : Ivs. thick, broadly 
ovate to spatulate, blotched with white above, dull, 
longer than the petioles. Pacific slope. 

AAA. Fli. tchil* to pink or jmrpls. 

Tatnndlltlla, Linn. Height 5-12 In.: Ivs. orbicular. 
shout 2 in. long, thick, shining above, shorter than the 
petioles: Hs. numerons: bracts conspicuous, %'ar. nU* 
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gintea. Gray, with pink or rose-colored fls. and subcor- 
date to obovate, dull Ivs., occurs in swamps, Arctic 
regrions, and as far south as Ga., New Mex. and Calif. 
Var. atarildUlt, Hook., with purple fls. and round kid- 
ney-shaped to ovate-orbicular Ivs., occurs northward. 

C. F. Whebub. 
F7B0LA, OAt-Qowerod. Monesea grandi flora. 

P'^BUB ( Latin name of pear tree) . Sometimes spelled 
Pirua. BosdeecB. Pome Fbuits. Flowers normally 
perfect, re^lar, in spring;; torus urn-shaped and at- 
tached to the carpels and Anally closing oirer them, and 
with them becoming fleshy in fruit; calyx-lobes 5 and 
persistent upon the top of the young fruit, or in some 
cases falling away at partial maturity; petals 5, white or 
red; stamens 20 or more; pistil? 2 to 5, crowning a 
2- to 5-loculed ovary in which the locules are usually 
2-seeded. Fig. 2018. Pyrus is a polymorphous genus, 
comprising some liO to 50 species in the northern hemi- 
sphere. Trees or shrubs, with alternate leaves which are 
simple in the common species but compound in P. 
heterophylla and rarely in some of the apple tribe. The 
species are cultivated for their edible fruits and for 
ornament. Apples and Pears are the leading species. 
The species are mostly small trees, bearing clusters of 
showy white or blush flowers with the leaves or in 
advance of them. They are natives of the northern 
hemisphere, mostly of cool temperate parts, and the 
greater part of them are hardy in the northern states. 
They are of easy culture. The pear-like species may 
be worked on Pear stocks, and the apple-like species on 
Apple stocks. 

The fruit of Pyrus is of the kind known to botanists 
as a pome. The morphology of the pome is still a sub- 
ject of dispute, although most botanists now agree in 
considering it to be a hollow torus (receptacle) in which 
the ovary is imbedded. Fig. 2019 illustrates the theo- 
retical structure. The ovary is at b, wholly inclosed in 



ity like an apple, the flesh bearing grit cells; styles 
usually free or not united at the base. ( Nos. 1-5. ) 

Of these plants there are perhaps 15 to 20 species, 
natives to south-central Europe and Asia, with the 
greatest expansion in the Grecian -Asia-Minor- Syrian 





2011. Flowers of apple. 
The ovaries are shown in the section, an ovule being at 

the fleshy torus a. Most of the edible part of the Apple 
or Pear, therefore, is considered to be torus, whereas 
the core is ovary. This ovary is of five carpels or cells, 
as shown in the cross-section, Fig. 2020. It was formerly 
held that the edible part is largelv calyx-tube, but vari- 
ous morphological considerations have inclined students 
to regard it as stem rather than calyx. One of these 
reasons is the fact that Apples sometimes bear a rudi- 
mentary leaf (as in Fig. 2021), an organ 
which is commonly borne only by stems. 
There are the widest differences of 
opinion as to the generic limits of this 
group of plants. What is regarded by 
Bentham « Hooker as one genus is re- 
garded by others as 10 or 12 genera (see, 
for example, E. Koehne, "Die Gattung 
der Pomaceen." Wissensch. Beil. sum 
Program des Falk-Realgymnaslums, Ber- 
lin, 1890). In the present work, some of 
these species (the quinces) are set ofT 
as Cydonia, the medlar as JfenpiluSf 
and the mountain ashes, chokeberries 
and their kin as Sorbus. This restricts 
Pyrus to the pear-like and apple-like 
species. 

1. Pkar». — ( Pyrophorum). Fruit either 
with a conical base or possessing a cav- 



O. 




3019. 
Diacram of a 
pome (pear). 

Showinir the 
torus part at a 
and the ovary 
part at b. 



3090. Section of a pome (apple). 

Showing the interior or ovary part and the exterior 

or torus part. 

region. Of this particular region. Bossier (Flora 
Orientalis) reduces the species to eight, P. commNUta, 
P. eordata, P. amygdaliformiBj P. elmagri folia ^ P. 
aalieifolia^ P. Syriaea^ P. Boveana, P. glabra. Some 
of these have fruits of comestible value, and it is not 
impossible that they may be worthy of amelioration. 
The best horticultural account of the species of Pears, 
with particular reference to their pomological values, 
will be found in vol. 1 of Decaisne's "Le Jardin 
Fruitier du Museum,'' where superb plates are given. 
2. Apples (lfa/t44).— Fruit with a sunken base or 
** cavity," the flesh without grit cells; styles more 
or less united below (Nos. 6-19). 

There are probably 20 good species of this sub* 
genus, of wide distribution. The common Apple, 
P. Jfa/us, is probably indigenous in southwestern 
Asia. In Siberia, Cnina and Japan, several spe- 
cies are native, of which the best known are the 
smooth -growing Crab trees with small fruits that 
shed their callces. In North America is another 
set, represented by the Garland Crab, P. eoro- 
naria of the East, the Narrow-leaved Crab, P. 
anguBiifolia of the Southeast, the Prairie States 
Crab, P. loensiSf and the far western Crab, P. 
fusea. It is difficult to find good characters to 
separate the small-fruited Apples, particularly 
the Asiatic forms. Carri^re attempted to solve 
thedifllculty (Pommt>r<microcarp€«, Paris, 1883) 
by referring them all to one polymorphous species- 
group, Malui mierocarpa. Although Pyrus and Malus 
are very closely related botanically, they hold their dis- 
tinctions with much persistency and they do not Inter- 
hybridize. Many writers prefer to keep the genera dis- 
tinct, but the characters of separation are too minute 
and technical for ordinary di- 
agnostic purposes. It does not 
follow that characters have 
generic value merely because 
they are constant. The marks 
that separate Mains from Py- 
rus are not readily determin- 
able on the herbarium sheet, 
and are therefore of relatively 
little value to the systematist, 
for whom generic lines are 
chiefly erected. Their distinct- 
ness is further shown by their 
relations to inter-grafting, al- 
though the graftage-relation is 
not coincident with the classi- 
flcation-relation. It is usually 
impossible to graft the pear - species on the apple- 
species with any degree of success ; yet pears thrive on 
quinces and also on hawthorns, which are well marked 
genera. 




2031. A pome bearing a 
rudimentary leaf (at A) . 




There are (onna of P. eaniniunit with nriegated foli- 
age (VBT. varirgata ) , ]obed {Tar. tritobala) moi cut 
lekven [jn. ktltriiphylln). 



*. pTROPHORm or PVRt'H 

or yritly tltth (uiiIkj ripiHid off the tree); 
ttylet utuallj/ tree to the base. 
I. oommftnli, Lino. Cohmon Piab. Figs. 16S1-69, 
2022. StrouR, uprigbt tree, livmic to a great age and 

Hometlmei tbe young growth pubeai^eut, but all parts 
becomiug glabrous: Ivb. moetly oblong-ovate, wilh a 
promlneat point, liard In teiture and veiny, bright 
green, the serratures small and much appreHsed and 
obtuse, or sometimes the leaf is almont entire: fle. In 
umbel-like clDstem on slender (2 to 3 la.) pedicels, 
white, appearing with the Iva. ; calyx persistent: fr. 
very various under cultivation, usually tapering to the 
stem, the flesh generally with gritty concretions. Na- 
tive to louthem Europe and Asia, where it has been 
cultivated from the earliest times.-Probably indige- 
nous as far east as Kashmir. In the Syrio-Persian region 
are several very distinct Pyruiies of tbe Paar group, a 
number o( which may be outlying forma of P. eommu- 
nj>. In the wild in Europe, various thorny and small- 
fruited forms are known, two of which are often sepa- 
rated under I^tin names : Var. Aohraa, Wallr., with 
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2. niTUia, Jacq. Snow PzaB. Shoot* grayish pubea- 
cent: Ivs. oval to obovate-oval, obtuse or short-acnta, 
entire, gray-pubesoeut : fls. large, white, showy: fr. 
small, roundish pyrlform, late -ripening, acid, becoming 
sweet when oveiripe. Southern France, southern Ger- 
many, northern Italy, Austrla.-The Snow Pear is a 
small tree, with thick shoots that are white- or gray- 
haiiv when young. It Is grown in parts of Eurepe. par- 
ticnfarly In France, for tbe making of perry or Pear 
elder, the greater part of snch varieties being of this 
species. By same writers it Is considered lo be a form 
of P. romnunit. It is not known lo be in cullivation in 
this country, but it would not be strange if some of tbe 
imported Pear slocks were of this species. Said to be 
PBlled Snow Pear becsuse the fruits are fit for eating 
after snow falls. This is the Poirt Satigrr ("sage- 
leaved Pear") of the French. 

3. 8in«naU. Llndl. (P. ronimJ)nJ«. var. Sinfnfit. Eorh. 
P.l'uHriin*i»,Ji$Lxiin. P. Sim6»ii, Cnr. P. Siibotdii. 
Carr, P, Japdniea, Hort.). Sand Pbar. JAPA^-E»E 
and Chinese Peab. tig. 1080, A verj- rapid -growing 
tree, witb strong, thlcii shoots: Ivs. broadly ovate ami 
long-pointed, very dark green, the margins thickly fur- 
nished B'ilb very sharp, sometimes almost bristle-like 
teeth: fls. large, appearing rather In advance of the 
foliage: fr. hanl and usually rougbisb. commonly with 
a depression or "cavity" about the stem, the flesh tongh 
and gritty and poor in flavor, the ealvi usually falling 
before niaturitv. Native to China. B.R. Ifl:l348. R-H, 
1872. p. 28; 1880:110. Q.C, 111. 38:298.-Kno*n in thi« 
country in a number of varieties, as Chinese Sand. 
Japanese Sand, Hawaii, Madame von Siebold. Mikado. 
Dianiyo. Gold Dust. The fmits are often remarkablr 
appie-like, especially In the russet varieties, bat thty 
are distinguished b; the long stem and pear-like flesb. 



PTRU8 

It la little priiedtorilBtniit.allhoughtbepekrBareuBeful 
for pmserriUK and Mune of the varietiea Kre shoiry uid 
tbe fniM are t^ood keeperB; it it used for atwka upon 
which to work Ihe commaii Pear, and it hsB given Rood 
r«Bult8 in bybridiilng. It Is an excellent omanieatal 
tree, beJDK a clean (trower at groat vigor. Kleffer, 
Le Conle and others are bjbrlda of P. commiinia and 
P. Sinintii (Pigs. ltMl-3). This type bas a stronger 
RTOvtb than the common Pears, the leaves are usually 
broader and darker green, with cloaelj and mostly ob- 
(unely serrate edges, the fruit Is more or lesi pycltorm 
and or better Savor than that of P. SintniU, and the 
ealjn is either persistent i>r deciduoua. Seedlinps of 
Kieffer often produce the sharply toothed leaves of P. 

4. lallDiUlla, Pall. Small tree, hecomlng 20 ft. tall; 

nearly so, hoary beneath: Os. white, in corvmba, short- 
pedlcelled: fr. round -pyri form, short-stemmed, yellow 
->r greenish. Siberia. O.C. II. 11:145. -A showy spring- 
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worthy of being better known, 
B. TbB tol1owlD( ipsclsg of the i 



the northern s 
n lhi> c 



■ia. LiDn. P. BollwyllFrisDs, DC.). 
1 havtm sofUr more IneiDlaT IvB., 

LstuiiiV: fr. imsll \'A-1K in. lonnl^rifonn, 

orange-red. hard and usiibIIj au«t«re. Ijodb ago diBtM^vered ia 
- '-■ -■ ' " - R*«mrded ai a hjbrirl, probably of P. 

la (see Sorbus). CommoDJy plsnlsd in 
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pes. brown and dollnl, the <^a]7I falling. K. Chios. Bardj in 
N. EnElsnd. RH. 1R7«, pp. SID, ai9. O.F. 7;IZi. A.F. I3:13WI. 
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Ihe pmwr aiHllinj 
beea ipelJed thst 



: fr. (lohnH-tnrbii 
...rasna, 8. RnaiU. Vsr, n.u.K-.ii.a., 
lolas ). la nsuallr aplnelraa, the (ollaae 

was lint written. W Pallaa, elisacri' 

snameaf theoleanUrEenns, It bavlna 
r DIoarorldcTi.-i'. htltrapliiUa. Regel 
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is referred to 



B, coarsely aen-ale. nltl 



, and 



AA.. HiLua. THt Afplzs: tT.uiHallyicithoulgrit-ctlU; 
etylei umally Mniled at tht bate. 

B. OrieiUal (Old World) tptcien In. moMlIy fititly 
and evenly terrale and not lobrd eietpl on itrong 
ikooU: calyx either pereitUnt on Ikt fr. or ea- 

c. Calyx deciduoui, leaving the apex ot ihe fr. naked. 

(Flga. 2023, 2024.) 

D. Lvi. on Jttmmcr ihoatt mart or '»■ lobed. 

6. TorlDKO, Sleb. {P. Siiboldii, Regel. not Carr.). 

ToRINOO or DwAKr Cr*b. Pig. 2023. Shrub or dwarf 

tree, nearly glabroua: Irs. ovate or oblong-ovate In 

outline, bright darK green above and thlnlv pubeacent 

below, becoming colored in the fal], atrongly ualched or 

lobed on either aide at or below the middle, the middle 

lobe often notched again near tbe top, tbe remalning- 

marglna sharply dentate: lis. amall, white or blush, on 

slender sterna: fr, the size of a pea. shedding Its calyi. 

Japan. R.H. 1870:451; 1S81, p, 296. Un. 34, p. 206. 



* Rrhmalb. Small Ir 
almoM of thread like 



AI.D.G. ie99;456. Carri^re, 'Pommiers MIerocarpei.' 
pp, 43.62. — Grown moatly tor ornament, but lately recom- 
mended aa a hardy atock upon wbich to dwarf the 
Apple. In Japan. Ihe Utile fruits are gathered after frost 
ami preserved. Upon the frult-apur", the leaves are 



BboolB they are prominenlly lobed and >u(n(e>t the Ie>Tei 
or hawlborna. Closely allied to P. baccata, and lo P. 
/loril/niidii ol (he ganlens. Sargent writes (Forest 
Flora of Japan, p. 4U| tjiat P. ^rinfs "is a eomiaoD 
and widply dUtrlbutcd plant In Japan, growing from 



line. Pyiua (peciabllia (X^|. Ku. II. 

the sea-level in Yeddo to elerations of neveral IhouBand 
feet Id central Hondo, usually in molBt ground In the 
neighborhood of slresms." It varies from a low bush lo 
H tree 30 ft. high. The leaves are eiceedinglj variable. 
DD. Let. on (Nninier ihoola not lobed. 
E. Ftmalioti (Ir>. in bud) tonilupticttit, 
1. floribAnda, NlcboU. (P. MAlnt Uoribinda. Hart. 
Milui HoribAnda. SleL. H. mirrocdrpa tloHb&nda, 
Corr.). FLOWBRiNa Cbab. Shrub or Bometimes a 
small tree, often tbomy : young growths glabrous 
or very soon beenuiing so: Ivs. aVHt« and usually 
acuminate, the petiolei rather thlch and reddish and 
usually not much if any more tban I in. long on the 
leading young shootx, the margins Qnely but very 
sharply serrate, usually thicklsb, shining above and 
glabrous (or soon becoming so) beneatb: lis. rose or 
roae-red. appearing with the Ivs., produced En great 
abundance and very sbowy: fr. usually about the size 
of a pea, on long, slender stalks, red. not perslBling till 
winter. Japan. R.H. 1866:311; 1871:591; IRNI, p. 2»6. 
F.S. 16;laH5. Q.P. 1:152; 2:523. A.G. 13:437; 18:437. 
P. E. 9:573. Gt. 47:1448 (var, ofrosonffuinirB). M.D.G. 
1899:454. CarriSre, "I'ommlers Mlerocarpes," pp.44, 65. 
'One of the best of all early apring-aowering bushes 
or small trees, and now common lu gardens. The semi- 
double forms often receive the names Ball'ana and 
Parknatii. A rcctnt double-fld. form is var. Sehti- 



BB. Vtmalion eBur-Blule. 

H. HBlllins, Voas {P. Pdrkmam, Hort. MAltu Hal- 

lii'^a, Ktehne). Bush or small tree, I>-I5 ft. tall, with a 

1 crown: Ivs. long-ovate, glabrous, leather;: 

olored, usually half-double and banging on 



«of I 



pea< 



iwnlsb red, ripeaing late in fall 

arge seeds. Japan. M.D.O. lg99:4o7.-Per- 

fshout of P. baccata. One of the handsomeit 

'ering Apples. 

.ta, Linn, {ifaitii baccila, Desf.). Sihibiim 

g. 2024. Small spreading tree, with a eom- 

a, smooth in all its parts: growth bard and 

ovate to ovate -lanceolate or ovate -acuminate, 
labreus, on slender petioles, finely and nearly 
rrate, bright green: fls. appearing with the 

long and very slender (2 to 3 In.) grrcni^ 
pedicels, typically pure wbite, handsome: 
fr. from tbe size of a pea to % In. In dlanie- 

Srm and often translucent In tenure, never 

becoming mellow, the calvi falling away 

before maturity. Siberia to Uancbnria and 

. the Himalaya region. B.U.IJ112. M.D.G. 

k l8»9:454.-DlfHcult to distinguish from P. 

tioribunda; larger, becoming a disllarl tree. 

I OS large as a large Apple tree: Its. wiib 

eth, and usually much longer, very slender. 

hard, glabrous petioles : 9s. lighter colored, usually 

white; vernation convolute |lvs. rolled inlhebud|. It 

runs Into many forms, particularly in fruit. 

Tbe term Crab Apple has an indeftnite application. 
In general. It Is applied Id this country lo any small, 
hard sour Apple, particularly to sucb as cannot tie nsed 
(or dessert. All the Indigenous Apples are called Crabs, 



similarly designated, as in the term "Crab-Niocks," which 
is used for Imported seedling stocks. As applied lo 
orchard fruita, it comprises, as a rule, those small hard- 
flesbed varieties of Apples like the Transcendent and 
Hjslop, and these plants are farther distinguished by 
smoothlsh parts, bard twigs, and long petioles and 
fruit-stems. These types of Crabs are no doubt hybrids 
between Pi/rvl JUalut and P. barcata. They are ofien 
. referred lo Pynii pmnilolia (Wllldenow. Phs-togr. 1. S 
(1794). See B,M. SL-iS), which is apparently a deriva- 
tive of P. Malut and P. baccata, through hybri dilation. 
The writer reaches this conclusion after having exam- 
ined Willdenow's original specimen, yet preserved at 
Berlin. The fruit of P. ptvnifolia partakes much of 
the brittle and trans- 
lucent teiture of P. 
baccala, but It is 
larger, commonly 
more (aritiaveous, 
and the calyj Is per- 
sistent. Some Crabs 
that pass as Siber- 




Crabs are only hiqi . . ._ 

Ing dlatin^lBlieil by xott woolly lenres and short pubes- 
cent leBt-Htnlki *nd tnilt-gtems. Some writers consider 
P. pninifolia to be a p>od species. By some, tbe bv- 
brldn of P. Malut and P. baeeaia are referred to P. 
eeratiltra. Tausch. 

cc. Calyx penitltnl on 1^ Hpt fmil. 
10. MUni, Linn. (P. AitmcdHiea and P./Mirba.DC. 
mini cammunit. DC. Uilvt Milat. Britt.|. APP1.E. 
Figs. 107-lia, 2035. A roand-headed tree, with all the 
growlDK parts and ander surface of tbe leaves gray- 
woolly : ks. ovale or orbicular-ovate, mostly pointed, 
■oft in texture, dull, the marxlDB Irregularly serrate, on 
■tout petioles: lis. larKe and Hbowy, white or light rose. 
In close cluntors on short woolly pedicels, appaarlng 
with the leaves: fr. very various, with a cavity about 
tbe stern, a hamageDeous fle<h and persistent calfi.— 
Cultivated from remote antlquliy, and believed to be 
1 Europe and western temperate 



la to the Himalayas. "Indigenous In 
Is [of Ihe Himalaya], as well as cultl 



ic 



cultivated up t 



B:1729. On. 21, p. *6. Gng. 3:273. O.P. 



:272.- 




Flgs. 2027, 202S. SpreadlDg bush or smalt tn 
parts more pubescent than In P. tpeelabilii ; Ivc 
ally broader, broad-oval to round.oval, sharply *t 
relatively short- stalked: fls. large, rose-colored, li 



tew- 



11,500 feet In Tibet," 
forms, and several species have been erected upon the 
different types. The Paradise Apple (P. Malui. var. 
para'Iiiiaea, Linn.) Is a dwarf form known la this 
country chiefly as a stock upon which to graft Apples 
that It is desired to dwarf. The Bloomless Apple (P. 
dioica, Willd.) Is an apctalous form, with ten lo Bfteen 
styles, 2 rows of sepals. * superimposed core and no 
sUmens; see Amer.Oard. 10, p. 241, 279; 11, p. 6|flgs.). 
62-1. There are omanientat tonus, with Tarlegated Ivs, 
[QI. 45:1425, var. aiireat, others with partially double 
lis., others with drooping habit. 

11. ■pMtlbllll, Alt. (p. XAUt tptctdbilit, Hort. 
JfdlMS a^X'T'fbifu, Borkb. H. SiJtiAtU, Dv.m.\. Chi- 
Htsi Flowkeuho Appli. Fig. 2026. Small tree, with 
darker colored fls. than those of the Apple {tbe opening 
fl.-bnds almost coral-red), and blooming earlier: Ivs. 
narrower, oval to oval-obloag, slender- stalked, nearly 
glabrous on Iwth surfaces or becoming so, nsuslly more 
closely serrate than those of the Apple : pedicels and 
calyx-tube nearly or qait« glabrous: fr, roundish or 
round-oval, wltbonl a cavity at the base, reddish yellow, 

ur. Chins, and perhaps Japan. B.H. 267. L.B.C. 



aboDt tbe stem, about % Id. In dlam. Japan. Carrlire, 
"Pom. Microcarpes." p. 41, as P. micraearpa Jtingo,— 
Very doubtful wnether a distinct species. 

13. Uldo, Sieb. (P. ipeetdblHt. var. KAido, KIchoU. 
jraiHS SAido, Sleb.|. Figs. 2029, 203O. By soma 
thought to be a hybrid of P. Mpectabitii and P. Bingo, 
and by others considered as a good species, tt is not 
certain that the P. Kaido originally meant hy Slebold Is 
the P. Kaido of American horticulturists. As known 
here. It is very like P. tpectnbilit, besring most piw 
fusely of red ds., with red pedicels and calyx, and hold- 
ing its tittle fruits sti winter: fr. nearly globular, }<-$i 
in. in dlam.. mostly holding the calyx but sometimes 
dropping it in midsummer.— the dropping of the calyx. 
as well as tbe hsbit of growth, suggesting bybrldlty 
with P. rloribunda. It comes from Japan. It Is a most 
useful plant, being one of the most showy of all tha 
oriental flowering apples. 



very handsome early- bloom log tree, of which the di 
ble.fld, forms are most prlieil. P. Malui ilseit has 
been disauminated under the name of P. tpeelabilii. 
Hardy in the northpm states. Vsr. BlTtnll, Hort.. 
has very large half-double bright rose-red flowers. 

12. BfnVO, Wenilg ( P. tpfcldbilit, var, Iflivo. Koch. 
P. Taringo, var. Bingo, Nichols. MUmi Blnfo, Sleb.j. 



toaritlii toothrd afit more or ten lob'.d or notched.- 
calyx perl iiUnI {exception in P. futca). 
I,'. Calyx deciduout frvm ihe fruit, 
14. Htea, H«(. (P. HumM™, Donjrl.). Shn 
■mdl iref, nometiniea 30-40 ft. ull. tlie fonog growth! 

■cnmiiiBte, very sh»rply ■nd Btrongl}- Barrate, often 3' 
lobed or notched on the Bttoug hUooIh, pubeReenr *-■ 
iiesth : IIb. while, on slender pubescent pedicels, mp| 
log when Ihe Lvs. are De&rl; or quite full grown, ni 
or follv 1 in. Mr»ss: fr. ob- 
long, « In. or less long, yel- 

lobes cftducous. K. Colli, to 
Alaska. U.S. 4:1T0.-Aceord. 
fngtoSsrgeal.P.fiiMa "grows 
nsuklly in deep, rich soil in 
the iieifhborhotHi of Htreoms, 
often forming almost impen* 
etrable thickets of consider. 

grestest site in the valleys of 
Waahininon ind Oregon." 
The fruit it eMen by lodlans. 



ToriHn 
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cc. Calyz periiilent. 

15. ooTDntrlk. Linn. Wild 

Crab Apple. Fiits. 2031-34. A 

low, bushy trec,Kllh vary fltlff. crooked, thorny branches, 
the young growth glabrous or becoming bo: Its. triangu- 
lar-oTate. ou the spurs short-oTite. sharply p.nt.Herrate 
and more or lens prominently lobed and notched, tbin 
and hard, on slender but stiff, glabrous petiolpx : (\n. ap- 
pearing with the Iv9., rosy red or blush and very fra- 
grant, on long and slender (t% to 2 In.), ntlfT pedicels 
which are glabrous or nearly so: fr. about an inch in 
diam., flattened at both ends, clear yellowish green 
without spots or dots and oflen with a tinted cheek, tbe 
■tern very slender and smooth and set in a regular and 
anlform shallow cavity, the basin (at the apei) broad 
tnit rather deep with sepurated rorrugations and a 
small, smooth calyx, the fle"h hard, sour and acerb. 
Wild In dryish glades and rich uplands from Ontario 
and New York to District of Columbia, west to Kansas 
and Missouri, and southward. B.M. 2009. B.R. B:G61. 
8.8. 4:167. B.H. 1H84, p. 104. Gn. 29, p. :!!«; 34, p. 
206.~The fruit, which is produced in abuiiilHnco, was 
often buried by the early settlers for unf in the spring, 
when its acerbity was largelv extracted: and it was 
Rometimex uned for cider. It is also useful for jellies 
. The species wai proliably never intro- 



PTBUS 

Apples are often twice their natural size. There is a 
form with seml-doiible fls. and one (var. aneiibafoliaj 

with variegated leaves. An attractive species. 

16. anKUitilAUa, Alt. {P. coronAria, var. anguttifblia, 
Wentlg. MAlut angMttidlia, UichK. M. ttmpfrririKi, 
Desf. M.micToeirpatempimirtnt.Ctrr.)- Lvs. lance- 
oblong, crenate-serrate or almost entire, not lubed, thick 
ind half evergreen; otherwise very like P. r 



West. 



of P. 



eoronaria. B.R. 14:1207. CarriJre,''Poiu. Microcarpes." 
pp. 31, 137. S.S. 4:169. R.H. 1877:4101-A double-fld. 
form of what appears to be this species is figured in 
G.C. HI. 13:43. 

IT. lotalil, Bailey (P. conmdHa, var. /o/nii'i, Wood). 
Praibii Statis or Wibtkkb Cbab-Applk. Fig. 2035. 

woolly: lvs. ovate-oblong to elliptlc-obovate, irregularly 
and mostly bluntly toothed and the larger ones marked 

h with right-angled notches of shallow lobes, very tumoD 
tose below or becoming maty and rareh' glabrale with 

t age, the petioles short and sloutand pubescent: fla. uau 
ally upon shorter pedicels which, like the calyi. are to 
nientoae: fr. oblong or at least never flattened length 
wise, sometimes angular, larger than in the last and 

' clinging later to the tree, dull heavy green with nu 
merous light-colored dots ou the skin, the surface hav 
Ing a greasy feel, the stem abort and thick as com- 
pared with No. 15 and set in an oblique cavity, the bB!.in 
narrow and shallow, with variable corrugations and s 
closed and pubescent calyx, Che flesb sour and austere. 
Wild in low or flat lands in the Mississippi vallev. S.S. 
4:168 (trs. too flat). — Fruits appropriated by the set. 
tiers, but the species is probably not In cultivation for 
its fruit, although a double-flowered variety has been 
lately Introduced, - Bechtel's Crab, sometimes referred 
to P. anDuilifotia (G.C. HI. 2S:397). 
18. BoUardi, Ballev. Son.ABO Cbab. Figs. 2036, 
2037. Natural hybrid of P. 
Halui and P. lomMit .- a 

of an Apple tree, and woolly: 
lvs. large, round-ovate to el- 
Uptle-ovate or obtong-ovate, 
either rounded or tapering at 
the baae, often very blunt or 
even rounded at tbe top. most- 
ly bluntlyand coarsely senate 

regularly cren ale - den tale at 
maturity, with a tendency to 
become lohed, ou short pubes- 
cent petioles, thick and often 
: rugose and woollv Iwnealh: 
fla. blush, in close woolly clus- 
^.^^ ters like those of the Apple: 
, Si..,,. In..,.!. (V >^t '■■■ often 3 in. or even more 

) i-yru. loenai, i*^,. in dlam., Ilattish lengthwise, 

yellow and often with a tinted cl—  

the basin shallow, flesh fairly en 

Wild in the MiBSlasippl valley 

Minnesota to Texas, but always I 

-Named for James O. Soulsrd 

lena, 111., who Introduced the flni 

rlety to cultivation. In some 

forms the leaves tiecome nearly 

smooth late In the season and 

there Is little tendency towards 

an irregular notching or lobing 

of the margins. The tree Is 

har<iy and the fruit keeps well 

and Is useful for culinary pur- 

poses. A few named varieties 

are grown in the upper Mlesls. 

slppi valley, where trees of great 

hardiness are demanded. For 
» pomologleal otT- 



:a of ot 



■Apples 






:s fruit. 



r>UKh i 



long grown for ornament and under domestication the 



Bailey, "Evolution of our Na- 
tlve PrultR." and CraigA Hume, 
'Native Crsh Apple- and their 
Cultivated Varieties," Iowa > 
Acad. Sci. 1899. 



PTEUS PTXIDANTHERA 1475 

U.Th*aboir**k«Uh(Noi.atolg)M«oiint«foraUtfaeai>i.l»- PTXIDUITHSSA (Oreek, bor aod antfiera,- tbo 

like iptciM known to be iothsAmcriraD trade. ■Ithon^tben authen open traoaversely like Ihe lid of a boi) 
mar <» oiher Lailn namea In «odio of th* caulonei. Th«» Uiaptmiaetir . The PrjtiK, FiAwiKiNO Mobs or Pinb- 
?«-'TJS."™.'iS.^l7 »n:.^'wSSj?ra'"o"i-ih^^';^; «-«H^ BfaTTT 1, . pretty "ttle creeping pUnt p.tive 
b^oihenin helonctoSoTbaB.aDd bT'tlllothFn Mbeahrbrid on 1 7 to Sew Jersey and North CiirolinB, wbicb It 
between Pyiiii and Sorbin, U a bmb or tmall ireo, loeal tnK. coTered in early spring with amall white, 5-peialed 
Qowent and pink buds. It Bametimos blooms aide bj 
Hide with (he trailing arbatns. These fluwers aru sold 
in the BtreelB of Pbiladelphia, but the Pyxle la srarrely 
cultivated. It grows best in molat, sandy soil. In 
partial shade and soil rich in vegetable mold the hods 
are pale pink; in full sunlight and poor soil the buds are 
reddUb. The Pyxle beloogs to a small family of excep- 
tionally Interesting plants remarkable for their beauty, 
dlsllnctuess and geograplilca] distribution. They repre- 
■ent a vanishing race, and there are many different 
opinions as to their place in the vegetable kingdom. As 
a fcenuB Pyxldanthera has but oue species, and its 
nearest ally is Diapensia, which differs In hsTlng the 
anthers opening longitudinally i also the fls, are pe- 
duncled in Dlapensia. while in Pyildantherit each flower 
is solitary at the end of a short branch. Another pecu- 
liar feature of Ihe Pyile is the sharp point at the end of 
each anther. 

Generic characters: sepals S. oblong, obtuse, reddish 
at tip; corolla short-be II -shaped. 5-labed : lobes obovate, 
erose, persistent; stamens 5, inserted in the sinuses; 
stamlnodea none : ovary 3-celled : ovules many In a cell : 



mm. P7iiBBoidardl(X>ii. 
"hlfi; '^"■f-o""*'" """''"•>;"''■*'•"' ''^?'>i^^?'' capsumocuiicldi 



. rlllWio-oblong. rtd. B.if 7423. -P. Sittimtmit. Hook. t. bubnliU, Hlchz. Creeping shrub, with a long tap. 

17 Blmllir lo p hiTPBla. hnt the l™ym Iwhlrh atuiln 5i 3 ,^„i j^ ^j,^ center o( the tuft; Ivs. narrow, crowded, 

™ Th"8 ^^lirib ab™ the'»dun°lM and ea&i ai? a"m overlapping, the young ones woolly at the base within, 

II,  • • I mipect It wHtproTeaform dtp bscrata." whence the speclflc name "barbulata." FIs. March t« 

mker. Hlmalajai. T.OOO-IO.OOO ft oltltnd*. B.H. TMO. Uay. B.H. 4592. Mn. S:33. B.B. 2:583. Go. 27, p. 309 

.11:313. L. H. B. (bomHMper'sMag.). W. M. 



(XK). See No. 15, pa«« MT4. 



QUAKIHG OBABB. Species 
QUAXABH. Camaiiia ctcu 
QDAIIOGLIT. Sealpomaa. 



QirBBH LILT. This 
PbBdranMa»; hIbo for " 
ODsl; tiled for Strellti 



Curci 



cies. In laan)' Oaks the leaTea show a bandsorue pink 
or crimson color when unfolding, imd Boiue species as- 
suioe biilttant autumDal tints. Especially beaallful in 

tumlng brilliant ociirlet; Q. rubra, imbriearia and Mi- 
cAouTi.whichtum bright or dark red; i^. aIba.v\o]et or 
vinous purple; Q. l^rata , nmrlet or onnge ; 1^. PktUot, 
pale yellow; Q. Prinui. orajige or orange -brown; ^. 
cuneata and iiicUolia, orange-brown or yellow; Q, titl- 
lata and nigra, brown or dull orange, foma of the for- 
eign Bpecies, like Q. leitiliflora, and also piduHculala, 
Ctrrii, lanuginosa, glanduUfera and others, retain the 
erprn color until late in fall. Besides our native erer- 
green species, the Japanese Q. aeula, euipidata aii<l 



QUKEfl OF THE PEAIEIE. Spiraa lobata. 

QirSBCnS (ancient Latin name). CupuUfene. Oak. 
Ornamental deciduous or evergreen trees, rarely shrubs, 
with alternate, petloieil, entire or lobed Ivs., and incon- 
spicuous moncecious Ss., the sUunloate ones in slender, 
pendulous, rarely Qpright, catkins (Fig. 203B); the 
fmlts, or "acorns," consisting of a globular to oblong 
nnt. Inclosed or einbr»ced onljr at the base, or rarely 
wholly, by & cup-Uke Involucre. The deciduous species 
are montly hardy north, while of the evergreen ones 
none seem to be bard; farther north tiion Washington. 
D. C; some half -evergreen Oaks, like Q. TumeH and 
Q. Macedonica, will probably prove hardy In the viclD- 
Ity of New York. TAonX of the Oaks are sUtety trees ot 
noble and majestic habit with stout, wide-spreading 
branches; BOiue, like Q. aibo. Oarryatia, rirgriiiiano 
and ehTyiolepit , often cover a space more than 100 ft. in 
diameter; others, like 0. maerocarjjo, PHnat and Hne- 
toria, have a more ov^, round-topped head, while Q. 
paluilrit and imbricnria form symmetrical broad pyra- 
mids. A very few hardy species are shrubs, generally 
called Scrub Oaks, as Q. prinoidea and Q. ilicifolia. 
Oaks rank among our most valuable parit and avenue 
trees, and are as beautiful when grown as single trees 
as they are when grouped together and forming grovca 
and woods. As avenue trees Q. pahiatria, rubra, coc 
cinea, iatbricaria and Phrlloa are among the best, tht 
last-named when medium- si sed trees are desired; In the 
aonthem states, Q. lanrifolio, nliginosa and the ever- 
green Q, Vlrginiana are preferreii. The shrubby si>e- 
cies, like Q. prtaoidtt and Q. ilicifolia, inay be used 
for ooverlng rocky hillsides and dry ridges. 



Oak leaves are always beantiful. They have many 
shsdea of green; especially attractive are some Willi 
leavea of contrasting colors, the under side being silvery 
white, the upper one dark green, as in Q.ituhlrnlirtg', 
maCTOtarpa, Mickauxi and some foreign evergreen npc- 




tlOD 

also ban 

Generally the ftaku grow best in a moderately moist, 

ginota, alba, Phtilot, laUata and Virginiana, prefer 
molster situations and grow naturally in low and oftep 
even In swampy ground; while others, especiallv the 
Red Oaks, like Q. rubra, coeeinea, imbricaria. itarilau- 
dica, Prinm and ilr llata, groYT well In drier, rocky or 
sandy soil, and the Scrub Oaks on dry and barren soil. 
The Black and Red Oaks, and espeeiatlr the Pin Oak, 
are usually easily traneplonted and large tn^s are 
moved successfully, while the White Osks are 'more 
particular and only younger nursery-grown trees can be 
safely truns planted. 

Oaks are prop, usually by seeds sown Immediately 
after gathering in fall; this is especisllv necessarv with 
Q. alba, Virginiana and some other White Oahs which 
sprout as soon as they ore ripe; but only the root Is pro- 
duced In fall, while the stem does not appear until the 
following spring. The soeds of Red and Black Oaks, 
and also of Q. pfdunrHlala, If not sown at once should 
be strali&ed and sown early In spring. Acorns should 
be packed in earth, moss or sawdust when shipped for 
a great distance. Varieties are usually grafted on polled 
stock in the greenhouse In early spring or sometiniea in 
August. As a stock Q. pediinculala Is preferred, but 
Q. rufc™. tincloria and Prinui are also employed. It ia 

Srobably safer to graft varieties of White and ot Red 
ak each on stock of the same gronp. The evergreen 
species are sometimes increased by layers and also by 
cuttings. 

About 300 species are known, distrlbnted throngh (ha 
colder and temperate regions of the nortbem hemisphere 
and in the moautains of the tropics. Almost all speriea 
are trees, but sometimes become shmbhy in high altl- 
ttides or in drv and roelty or sandy localities. Lvs. 
t-pelioled. with deciduous Btipuhs, pennioerved: 
, . — ' — ^ — , pendotoos or 



I stipnh 
In stem 



creel catkina with t'T-parled calyx and 4-13, usually 6, wagoDS, tool* aod man; otber articles. The bark oC 

■Umena; plBtillate Id I-many-ad. Hplkea In Ihe Hills of some Bpecies, io Am«rira that ot Q. rflulina, Prinut 

the rooDg Ivs., rarely at ths base ot the axillary staml- uiil dtniifiora, la uKsd for tanning lenther. Cork is 

nata calkins, each flower consisting ot an incompletely obtained from the buk o( Q. Suber nod oceidtnir "• <- 

bracts: 

nut. surrounded at the base 

sed by a cup-like 

leroQS speclea ha 
Into different subgenera. A 

geuus Lepldobalanua {balan 



surrounded by Imbricate 
•  Bubglob -   






> been divided 
American spo- 

< is Greek tor 
Led by slender, 
, separate axil- 



Ing pistillate Us. at their base, like the catkins 

nopals have the scales of the cup connate Into 

being similar to that of Pasania, of the second 
to Lepldabalanus. Chlimydobalanae is mnch 
like Cyciobalanus, but the nut Is wholly In- 
cluded by the ovale cup. Of Lithooarpua, 
with the nut partly connate with the cup, but 



otherwise like 



mbgenu 



I la In cultivation. The oaks of the 
subgenus Lepidobalanua are divided into 
two sections, — Leucubalanus and Melonoba- 
lanu4. In the fonner, comprising the White 
Oak tribe, the acorns mature the first year 
(Fig. Satai. In the Utter, comprising the 
Black Oaks, Che acorns mature the second 
year (Fig. 20401. Besides (he 300 species, 
about 40 hybrids have been recorded. The 
latent mouogmph ot the whole genus Is by 
A. DfCandolle in Prodromus, vol. 16, 3. pp. 
NlOa ( IM'I4-1B68) . Important illustrated worVs on 
lean Oaks are A. Michaux. "Hlstolre des Ch«T 
l'Amerique"(1801|,wlth 36 plates; Kellogg and Greene, 
"Illustrations of West American Oaks" |188S), with 37 
plates; Sargent," Silva ot North America, "vol. 8 (1895), 
with 8'> plates, and Llebmann, "CbSnes de I'Amerlque 
troplcale" (Iit69|, with 47 plates. Most ot the European 
and west Asian Oaks are figured in Kotschy, Elchen 
Kuropns und des Orients |I8G2|, wltb 40 colored plates. 





soDthem Europe. The bark of a few species baa alio 
been employed In medicine. The acums of severs! spe- 
cies are edible. In America especUUy those of Q. 
Mickavxi, Emaryi and lobala; In Europe those of Q. 
lUx, var. Ballola and ^filopi; In Japan those ot 
Q. glnuca; In many European countries the aconia of 
ail species are an Important food tor hojrs. In eastern 
Asia a silkworm feeds on the leaves of dilTvrenl species. 
A para-illlo Insect living on Q cocci/era in southern 
Europe and N. Africa yields a scarlet dye. Oalls cauned 
by the puncture of certain Insects are used for tanning 
and dyeing and are now chiefly obtained from Q. Iltx, 

tioned species are described only In the supplementary 
list, p. 1483. See Oak. 



The Oaks comprise some ot the most important forest 
trees ot the northern hemisphere. The wood ot most 
■per-ies la strong, tough, bard and durable, and highly 
TBlned for many purposes, especially sbip'bnildlng. 
conitraetlon, for fumltare, and In the manufacture of 



ambiaua, 3. 



phTTSo]»pl«. 39, 



Dalmiii'. IS. 



Oarryana. M. 
tlsndnllfara. IT. 
nvsHeHerrata, 14. 

heterophylla, 29. 
HindM/tJ. 
humUit. 18 at 

BuTiaarita, S3. 



KellDcgll, S. 
larlniata. 2B. 3. 
lannclnoaa. li 

lauritolla, 13. 



F^HIos.'ll 



varittata, ». 
velutlna. «. 

Vlrglnlana, 37. 
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Staminate catkins slender f pendu- 
lous : pistillate fls. in separate 
axillary spikes (For aa, see spe- 
cies No. 40). Lepidobalanus. 
B. Walls of nut tomenlose on the 
inner surface: Ivs, lobed, with 
bristle-tipped teeth and lobes or 
entire f bristly -pointed, but not 
serrate and not evergreen: fr. 
ripening the second year: bark 
dark-colored f not scaly. Black 
Oaks. Melanobalanus. 
C. Lvs. pinnatifidf slender- 
stalked. 
D. Lobes of lvs . usually 
toothed: under s ide 
glabrous or rarely pu- 
bescent. 
K. Cup shallow, saucer- 
shaped, broader than 

high 1. 

2. 
3. 
BB. Cup turbinate or hemi- 
spherical 4. 

5. 
6. 
DD. Lobes of lvs. entire or few- 
toothed: under side whit- 
ish or grayish tomentose. 



7. 
8. 



B. 



BB. 



CO. I/vs. obovate, 3-6-lobed at the 
apex or almost entire, short- 
stalked 9. 

10. 
COO. Lvs. oblong or linear-oblong, 
entire, rarely remotely 

toothed 11. 

12. 
13. 
BE. Walls of nut glabrous on the in- 
ner surface (except No8.38,39) : 
lvs, sinuately lobed or toothed, 
not bristle-tipped, rarely ser- 
rate with bristly teeth; the ever- 
green lvs . sometimes entire: fr, 
ripening the first year (except 
Nos. 14, 38, 39 ) . Whitb Oaks. 
Leueobalanus. 
0. Foliage deciduous. 

D. Lvs. sinuately dentuts or 
serrate. 

Scales of cup linear or 
lanceolate, spreading 

and recurved 14, 

15. 
Scales of cup appressed, 
imbricate. 

Petioles very short: lvs. 
cordate at base, al- 
most sessile 16. 

Petioles rather sUnder; 
lvs . cnneate or 
rounded at the base. 
Lobes of lvs. acute.. 17. 

18. 
19. 
Lo be s of lvs . 

rounded 20. 

21. 
22. 
DD. Lvs. pinnately lobed. 

E. Bark separating in thin 
scales, light gray or 
light brown. Ameri- 
can species. 
p. Under side of lvs. pu- 
bescent or tomentose. 
G. Lenyfh of lvs. 5-8 
in.: Irs. lyrate- 

pinnatifid 23. 

24. 
25. 



palnstrif 

rubra 

Tezana 

oocdnea 

KeUoffgli 

▼elntina 



euneata 
iUeifoUa 



niflrra 
Marilandiea 



Fhelloc 

imbrioaria 

lawilolia 



▼ariabilit 
dentata 



F. 



FF. 



G. 



GO. 



Mongoliea 



firlandnlifera 

prinoides 

Muhlenbergii 

Michauzi 

Prinna 

bioolor 



QUERCUS 

GO. Length of lvs. 2-6 in. 26. 

27. 
FF. Under side of lvs, 

glabrous 28. 

BB. Bark furrowed and 
ridged, not scaly, usu- 
ally dark brown or 
dark gray. European 
species, 
F. Cup with im bricate , ap- 
pressed scales. 
G. Lvs. glabrous below.2Q. 

30. 
GG. Lvs, pubescent be- 
low 31. 

32. 
33. 
FF. Cup with elongated, 
spreading and re- 
curved scales 34. 

CO. Foliage evergreen, dentate or 
entire. 
D. Lvs. whitish, tomentose or 
tomentulose beneath: fr, 
ripening the first year,, 35. 

36. 

37. 

DD. I/VS, soon glabrous beneath. 38. 

39. 
aa. staminate catkins erect, partly 
androgynous, with the pistillate 
fls. at the base, Pasania 40. 



Ganyana 
lobata 

alba 



pednneulata 



laanginoaa 

Toxa 

oonferta 



Cerria 



Snber 

Uez 

Yirginiaaa 

ehrysolopia 

agrifolia 



denainora 



1. palAatris, Linn. Pin Oak. Plate XXI. Figs. 150a, 
2043. Tree, to 80, occasionally 120 ft., with rather short 
spreading branches, forming a symmetricAl pyramidal 
head, becoming irregular and oblong in older trees: 
Ivs. deeply pinnatifld, sometimes almost to the midrib; 
lobes 5-7, oblong or oblong-lanceolate, toothed, sepa- 
rated by wide sinuses, bright green above, light green 
beneath, with axillary tufts of hairs, 3-5 in. long: fr. 
short- stalked; acorn subglobose or ovoid, %-^ in. long, 
embraced about one-third or more by the cup. Mass. to 
Del., west to Wis. and Ark. S.S. 8:422, 423. Em. 1:167. 
A.G. 17:213. Gng. 3:129. Mn. 2:155; 6:27. -Handsome 
tree, especially when voung; often used for avenues; 
grows rapidly and prefers somewhat moist soil ; foliaf^e 
bright red in fall. The tree is fibrous-rooted and trans- 
plants well. 

2. rtlbra, Linn. {Q, ambigua, Michx.). Fig. 2041. 
(4). Tree, to 80, occasionally 150 ft., with stout spread- 
ing branches forming a broad, round-topped, symmetri- 
cal head: lvs. divided about halfway to the middle by 
wide sinuses into 7-9 triangular-ovate or ovate-oblong 
lobes, dull green above, light green and pubescent at 
first beneath, at length glabrous, 5-9 in. long: fr. ahort- 





macroearpa 

lyrata 

Btellata 



2043. Acorns of Quercua coccinea (on left) and Quercua 
velutina. Natural size. 

Stalked ; acorn ovoid, 1 in. long, embraced only at the 
base by the %-l In. broad cup. Nova Scotia to Fla., 
west to Minn, and Tex. 8.8.8:409,410. Em. 1:168. 
F.S. 17:1812-1813 -Beautiful Oak of rapid growth, 
growing into a large, majestic tree, with usually broad, 
round head, the foliage turning dark red in fall. 

3. Tez&na, Buckl. Texan Rbd Oak. Tree, attaining 
200 ft., with an oblong open head: lvs. almost like those 
of Q. coccinea, with axillary tufts of ferrugineous hairs 



I 



QUERCU3 

beneatb, S-6 Id. long: fr. ovoid. H-I In. long, em' 
bnced kbout one-third by ihe deeply Baaeer-shsped cup. 
Ind. ud iowa to Tei. ud FiB. S.S. 8:itl. a.F. T;S15, 
517. — Tall tree. only Tecently introduced Into cult.: much 
like Q. eaetiKtaia toliage and like Q. rubra In tmit, bi 
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the cup aomeirliBt deeper and amaU 



r and pale graylsb 



3M3. Ouercu* paluitiia (on the left) and Q. Phelloa (X K)- 

4. ODceinea, Maencb. Scari.kt Oae. Fig. 2042, 2044. 
Tree, to 80 ft. .with firadually spreading branches forming 
a round-topped ralher open head : iTa. deeply divided by 
wide alnu»ea into 7-9 rather narrow, oblong or lanceo 



dglabro 



old I 



oblong 



, a-H in. 



ligiit gree 

stalked, „ , -. 

long, embraced about one-halt by the i 
Klahroua cnp. Ma. lo Fla,, weat to Hlnn. 
and Mo. S.S. S:412, 413. Em. 1:163. -Espe- 
cially Taluable for its brilliant scarlet (aU 
coloring; grows well In drylxh Situations. 

S. EillOKKll, Newb. [Q. C'alit6Tn(ea, 
Coup. I . Caufobnias Black Oak. Fig. 
2(M5. Tree, occasionally to 100 ft,, with 
Btout spreading branches forming an open, 
round. topped head: Its. divided about to ym 

the middle by nrlde alnaBes Into nsaally T Oucr 
oblong, toothed lobes, pubescent when Esllai 
y.iung, at length glabrous and glossy aboTe, (X Ji 
yellowish green and glabrous or floccoJie be- 
ta ort-stalked ; acorn oTold 01 



8. lliollaUa,Waugh. (Q. Bdnitttri, Hlebi. Q. tidnn. 
Sarg.). BiAB or ScR«S Oak. Intrlcatelv branched, 
■preadlng shrub to 10 ft. high, rarely small tree to 20 
ft. : Its. plunatcly lobed, with usually 2 broad triangular 
lobes on each side, dark green and glabrons aboTe.whil- 
Ish tomentuloae beneath, 2-5 In. long: fr. a hart- stalked; 
acorn globose -ovoid, S In. or less bigb, embraced about 
onehaTt by the saucer.ahaped cup. Me. to Va., west to 
Ohio and Ky. B.S. 8:424. Em. l:170.-Orowing natur- 
ally on dry rocky soil and forming dense thickets; it may 
be used for covering barren rocky ridges and hlllsldea. 
Hybrids with Q, coccitiia and Q. vttutina are known 
(Rhodora, 3:24). 

9. nigra, Linn. (O. aqudiica, Walt. Q. uliginita, 
Wangh.). Watib Oak. Tr^e, to 80 ft., with rather 
slender branches forming aconlcal, round.topped head: 
Its. Qbovate, S.lobed at the apex or sometimes entire, 
rarely pinnatifid above the middle, dull bluish green 
above, paler beneath, soon glabrous except axillary tufts 
of brown hairs beneath, l«-3 In, long: fr. shorl.slalked; 
aeom globose -ovoid, %-% In. high, embraced one. fourth 
to one-third by the saucer-shaped cup, Del, to Fla.. west 
to Ey. and Tei. S.S. 8:428.-Of rapid growth and easily 
transplanted ; often planted as avenue tree in the South, 
but not qnlte hardy north. Usually called Q. aqualica. 

10. KuiUndlM, Mneuch (Q. n^gTO, Wangh. Q. Iir- 
rufflnM.Miebx.). Black Jack. JackOak. Tree.to30, 
sometimes to 50 ft., with short spreading branches form- 
ing a narrow, round.topped or often Irregular bead: ivs. 
ohOTate, 3-S-lobed at the broad apex, with broad, entire 
or sparingly toothed lobes, glabrous and dark green 
ahoTB, at length glabrous and yellowish green beneath, 
brownish tomentose at first: (r. short-stalked; acorn 
ovoid-oblong. ?4 In, high, embraced one-Ihird lo two- 
thirds by the turbinate cap. X. Y. Va Fla., west to Neb. 
and Texas. 8.S, 8:426, 42T.'Handsome tree, with Ita 
large glossy foliage; hardy north. Better known as Q. 
nigra, but this name reiUly belongs to the preceding 

11. PUIloa, LIdd. Willow Oae. Plate SXI. Pig. 
2043. Tree, to liO (t., sometimes becoming SO ft., with 
rather slender branches forming a conical, round-topped 
head: Its. sbort-pelloled, llnear.oblong, bright green 

and glossy aboTe, pubescent below when young, glabrous 
and light green at length, 2-4 In. long: frs. almost ses- 
sile, acom subglobose, %-Vi in. high, embraced abont 
one-fourth by the saucer-shaped cap. N. Y. to Fla..we»t 
toMo.andTei. 8.8,8:436, (jt. 29, p. 221. A.O. 17:196. 
B.H. 1893, p. 149. -Beautiful hardy medlum.slied tree 



long, mostly rouniled at the K 
braced s" " ' " 

9:115. 

6. TSlAtliMi, Lam (O. rincrMa. Bartr.). Black Oak. 
YbllowBabkOam, Figs. 2040, 2041(31, 2042. Tree, to 
Bfl. aometlmes to 150 ft., with rather slender branches, 
spreaillng gradually Into a narrow, open head; bark 
very dark brown. Inner bark orange: Its, plDnatlSd to 
or l>eyond the middle, with 7-9 broad toothed lobes, 
dark and dull green aboTe, brownish pubescent beneath 
at Hnl, glabrous at length, except In the aiils of tbe 
veins. 4-10 In. lonir: fr. short-stalked; acom ovoid, ^-I 
If by the hemispherical 



densel 
Tex. 



',S. 8 



o Fla,, 



:o Mint 



eles, but the wood Is more valuable; It flourishes > 
rather dry soil, and the foliage tarns dull red or orange- 
brown in fall. 

T. nuwtta, Wangh, (Q, dlgilita. Sudw. Q. taleita, 
Michx.l. Spa-msh Oak. Tree, to 70, rarely to 100 ft., 
with stout spreading branches forming an open, round- 
topppd head: Its. deeply pinnatind, with 5-T entire lan- 
ceolate and often falcate lobes, separated by broad s|. 
Buses, drooping, dark green and glabrous above, tawny 
or ersylsh tomentulriKe beneath, 3-8 in. long: fr. short, 
stalked; acom subglobose, S In, high, embraced one. 
half by the turbinate cnp. N. J. to Fla.. west to Mo. 
and Tex. S.S. 8:420, Q.P. 8: 104. -Handsome, with 
peculiarly dlstioat foliage, but not quite hardy north. 



with handsome foliage taming pale yellow in fall, 
prefers moist or almost swampy soil, 

12. imbiloJUla, HIcbx. Shinoli Oak. Tree, to SO, 
rarely to 100 ft., with slender and soniewbat pendulous 
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brancrhea, of pyramidal habit Id its youth, round-topped 
when old : iv». oblong or oblong-lanGeolUe. dark green 
■nd glitbrous abore, grayUli lomentulose beneath, ^7 In. 
long: fr. ahort-Btnlked; acom BUbglobose.Ji in. long, em- 
braced one (htrd to one-bait by Ihe turbinate cup. Pa. to 
ElB.,westtDNeb.aDdArk. S.S.8:132. A.a.lT;19S. Mn. 
-Beautiful Oftk ol 



fall. Tbere 
hybrids of 1 
and No. II with other 
Black and Bed Oakx ; 
one of theiD Ib In the 
trade as Q. paluttri- 
imftricdcio, Engelm.: It 
has oblong- lanceolHte 
Ivg., entire or conraely toothed, with bristly teeth, soon 
glabrous, 4-6 In. long: cup turbinate. For other hy- 
brids of this group Bee S.S. 8:433, 131, 136, 137. 

13. UnrifAUa. Michi. LjirBEL Oak. Tree, to 60, oc- 
easioDally to 100 ft., with comparatively slender branches 
forming a dense, ruund-topped head : Its. obloug or ob- 
loDg-obovate, sometimes slijflitly lobed, dark green and 
abiuiug above, light green and puberulous at first, ela- 
brous at length below, 2-6 in. long: fr. short -stalked; 
■corn ovoid or aubglobose, about H in. long, embrftced 
one-fourth by Ibe saucer-ahaped cup. Va. to Fla. and La. 
S.S. 8:129, 430.-Handsome tree with almost balf-ever- 
green glosiy (o1lai;e, often planted as ni-cnue tree in the 
Bouthem and Outf Btates; not hardy north. 

14. Tarilbilii, Blame (Q. BiingiAnn. Forb. (I. Chi- 
n^niis, Bunge, not Abel). Tree, to SO ft. : Ivs. slendcr- 
pelioled, oblong to ublong- lanceolate, acuminate, cre- 

glabraus above, whitish tomentulose below, 3S-6 in. 

exceeding the large cup; scales thick, lanceolate, re- 
curved. N. China, Japan. -Handsome tree with distinct 



i Q.gro. 






which a 



I aJmos 






otC 






hardy In Moas. and western N. Y. 

15. danUU, Thunb. {Q. Daimio, Hort.). Tree, to SO 
ft., with broad, round-topped ht'od: Ivs. short -pet ioled, 
obovate. sinuately toothed, with 3-6 rounded brood teeth 

length, light green and pubescent beneath, firm and 



eatler 



oia ic 



,ng; fr. 



H-% in. long, embraced one-halt by the large cup; scales 
lanceolate, thin, Bpreailing and recurved. Japan. — Re- 
markable for its large Irs., on young plants to 1 ft. long 
and 8 in. broad; hardy north. Var. plnnatllida, Mat- 
■um. ig. pinnatlfUta, Franch. & &ay.|. Lvs. divided 
almost to the midrib Into linear lobes with crisp irregu- 
lar margins; interesting form. 



other and from 
this species, but Q. criapula has the cup somewhat 
deeper, embracing about oue-half of the nut. Both have 
handsome foliage and have proved hardy in the Arnold 
Arboretum. Under the name of Q. Mongolica a form of 
Q. tanuginoia is aometlmea found iu the trade. 

17. gUndallltn, Blums. Tree, to 40 ft., rarely lo 
70 ft., shrubby in cult. : Ivb. cuneate or rounded at the 
base, ob Ion g-o borate lo oblanceoiate. acute, witb 6-10 
glandular -tipped, Bcut« teeth on each side, light green 
above, glabrous, whitish or grayish green beneath, ap- 
presaed sUky at first, alinoHt half -evergreen. 2^-5 in. 
long: fr. peduncled, usually several; acom ovale. Bbont 
a in. high, embraced one-third to one-half by the cup. 
Japan. — Halt evergreen shrub witb handsome follagv, 
almost hardy north, at least in sheltered positions. 
SometimcB cult, under the name ^.ttrnrofa. ^.^landic 
tUtra, Uast., is Q. Tumtri (see suppl. list). 

18. pTiiioldH,WIUd.(e.(^fH«<P>H,Pureh. O, PHkhs. 
var. Chlncapin, Mlchi.). Cuincapin Dak. Spreading 
shmh, with slender stems, usually not over 6 ft. high, 
rarely to 15 ft. : lvs. rather short-petioled , cuneate at 
the base, ovate-oblong or oblong, with 4-8 sometimes 
oblusish teeth on each siile, bright green above, grayish 
tomentulose beneath, 2^-5 in. long- fr. sessile, acorn 
oval, about K in. long, embraced one-half by ibe cup. 
Blaine to Ala., west to Minn, and Tei. S.S. 8:378. Em. 
1 ; 158. — Pretty shrub for covering dry and rocky ridges. 
In trade sometimes under the misleading name of V- 
Aumilis.for which see aupplemenUry list. 

19. MAUanberri, Engelm. (Q. Cnstdnca, Willd., not 
Hie. ^. aeaminila, Sarg., not Roib. Q. Pr\mn, tar. 
aciim(>id(a,Miohi.). Yiuaw CtiKSTNtT Oak. Tree, to 
lOOoroccaslonally tolGOft.,with rather short brancheB 
forming a narrow, round-topped head; lvs. slenaer- 
atalked, oblong to oblong-lanceolate, acute or acuminate, 
coarsely toothed with acute, glandular-tipped teeth, dark 
or yellowish green above, whitish tomentulose beneath. 
4-7 In. long: fr. Bessiie or short- peduncled; acoms 
ovate, ii-% in. long, embraced about one-halt by the 
onp. Tenn. loVa., westtoNeb. andTei. 8.8.8:377.— 
Beantltul tree with light gray bark and handsome foli- 
age, glossy above and silvery white beneath. 

20. alDhaftXl, Nutt. (9. Prinni, var. paliilrii, 
Mlchx.). Baskit Oak. Cow Oak. Tree, to 100 ft., 
with round-topped, rather dense head; bark light gray, 
scaly: lvs. obovate or obovate -oblong, acute, deeply 
crenul ate- toothed, with obtuse, mncrooulate teeth, 
bright green and shining above, grayish tomeritulosc 
beneath, 1-7 in. long; fr. short-peduncled; acom ovoid. 
1-1 Kin. high, embraced aboat one-third by tbe tomen- 
tose cup. Del. to Fla., west to Ind. and Tex. S.S. 
81.182, 383.-OnB of the most beantiful of the Chestnut 
Oaks; prefers moist soil. 

21. PrUnu, Linn. ($. Pr\nu>, var, monflrota, HIchi. 
Q. monlAna, Willd.). Chebtmut Oar. Rock Chest- 
M'T Oak. Fig. 2011 (5|. Tree, to TO. or occasionally to 
100 ft., with broad, irreguhir bead and dork brown. 
ridged bark; lvs. slender- stalked, obovate lo oblong- 
Isnneotatfi, coarsely crenuUtc -toothed, bright or yellow- 
ish green above, paler beneath, tomentulose when yonntr. 
often almost glabrous at length, 5-8 In. long: tr. soli- 






1. Ion 

e-third by tho 



1G. HongAUoB, Fisch. Tree, to 100 ft.: lvs. oboTate 
or obovate^^blong. mucli narrowed below the middle, 
coarsely toothed with acute or mucronulate leelb. bright 
green above, light green beneath, with long balrs along 



ovoid, t-1>i In. high, ei 

cup. Maine and Ontario t< _ _. . .. . 

1:155 (as Q. Canfonin) and 156. 0.0.111.14:617. O.F. 
1:S10. — Handsome Otdi, growing well In rather dry soil. 
22. UooloT, Wllld. (Q. ptatatwidei, Sndw. ^.PrlHiii. 
rar. fomtnliia, Hlchi. Q. iVliuii, var. diicofor, Michi. 
t.). Swamp White Oak, Pig. 2041 (7). Tree, to JO 
ft., rarely to 100 ft., with narrow, round -topped, ojien 
head and light grayish brown, scaly bark: lvs, obovaln 
to nblong-obovate, slntiately dentate, sometimes lobed 
half-way to the middle, dark green and dull ahore. 
whitish tomentulose beneath, 4-7 in. long: fr. snlttary 
or In pairs on peduncle! IH-i In. long; acorn ovale- 



QUERCL'S 

obloDK. I-l^< in. high, embraced ime-ihlrd by the cup. 
OuelnH; to Un,. WCHI to Uieh. mud Art. S.S. 8:380, 381. 
Em. 1:15:1. (r.F. 4:-24ti.-lt Is lens deglrable u »a or- 
Dsmpntal trve than many other Bpeciee. but the wood in 
valuable. Tlie light gray bark leparsting In large thin 

on the larxGr Umba and often on the tmnk, nitkn it rasy 
to diatinguieh from allied 9pe<:iea. 

23. mmantin^, Michi. BcR Oak. Mossy Citp Oae. 
FlK :il>(l (6). Trte, to 80, Bometlmes 160 ft., with large 
Hpreadliig brancheii, tanning a broad, roilnd head; 
bark light browD, deeply furrowed) younger branehei 
Bomeliiuea with corky wings: Ivi. obovale or oblong- 
obuvate, lyrate-pinnatlfld, with 1-10 pairs of lobes, the 
i iller, separated by wide and cf 



the I 



shini 



i, grayis 






talked 



globo-e. S-1 
almost entirely en. 
eluaed by the large 
scaly cup. N. J. to 
Pla., west to Mo. and 
Tei. S.S. 8:314. -Lit- 
tle cultivated : banly u 
far north as Mssaachu- 
■elts ; prefers moist 
■oil. 

IS. ttalUte, Wangh. 
(Q. aMuiUolm, &tichx. 

8,itiln«-,Sar(t.). Pout 
AH. Tree, to60,rarely 
to 100 ft., with broad. 



2T. loUta, Hie (Q. Bindiii, Benth.). Vallit or 

^ ^ _ .„ 1 Q^^ ^f yjg Paelflo states). 

(t., with great, wide -spreading 



Fig. 2IH6. Tree, t 



e the niifldle, bright green 
•- — -■- --- be- 



_. . . Iti. long: fr. sessile or shoi. , 

broadly ovate or ovoid, H-IH In. bigb, embraced aboat 
one-balf b; the large %-2 in. wide cup, with tbe upper 
scales awned and forming a fringe-like border. Kova 
Scotia to Pa., west lo Manitoba and Tei. S.S. 8:371, 
372. Em. 1:149. Q.F. 2:500; 3:407. Un. S:Id3. Gng. 
4:ii2.~Vn. oUTBt6nnil,Qray (^,D»t'<r/<(m<>>,Michx.j. 
LVH. ileeply plmiatlfld, lobes almost all narrow and Kep- 
■rated by wide sinuses; cup usually elongated, much 
higher than broad. S.S. B:3T3.-The BurOiik is of vig. 
orout growth and becomes a atalely tree and la of pic- 
turesque appearance in winter with its corky braocbeB. 
Crown often fan -shaped nntll tree is mature. 

2). lyiiU, Walt. OviBCCp Oak. Swakp, or Swamp 
Pdst Oak. Tree, to 100 ft., with rather imall, often 
penduloaa branches forming a symmetrical, round- 
topped bead: Ivg. obovate to obovate-obloug, deeply 
lyrale pinnatlfld, with 3-5 pairs of oblong or lanceolate 
lobes, the lower ones much smaller, separated hy a wide 
_ ainus from tbe upper 
oneSi dark green and 
shining Above, whitish limbs 
tomentuloae beneath 
somelitnea light grei 



ier drooping branches: Iva. oblong or 
obovate-oblong, with 3-5 pairs of someilmea lobed-den- 
tate lobes, dark green and stellate -pubescent above and 
usually whitish tomentulose beneath, 2-4 in. long; fr. 
almost sessile; ocom elongated, conical, lS-2 in. high, 
embraced about one-third by tbe cup; lower scales tuber- 
culate, upper one aubulate. Calif S.S. 8:362. G.F. 
3:611; 10:55, 20S. 205.-Qniceful wide-spreading tree.but 
has not been cult, successfully outside of Calif. 

28. ilhk, Linn. Wmrm Oak. Plate XXI. Plg«. 
l.-jO(i, 20:i9, 2041(2), 2047. Tree, to 100 ft., with stout 
spreading branches forming a broad, c 



light 



1. Koguan oak— Qua 



idly obovate. lyrate-plnnatlfld, with 'i or usually 3 
s of lobes, the middle pair being much larger, unilu- 
, and mostly with a lobe on the lower side, separated 
1 tbe lower pair by wide, from the upper pair by 
Mwer sinuses, dark green above, browninh tomcn- 
tutose beneath, 5-8 In. lung: fr. almoat sessile; acorn 
ovoid, % In. high, embraced one-third to one-half by 
the cup; scales lanceolate, loosely apprised. Maine to 
Fla., weattoUlch. and Tei. S.S. 8:308,369. Em. 1:151. 
-Hanly and handsome tree vrith dense round he»l, 
growing natutally in rather dry, sandy or rocky soil. 

2G. QuTTiiia, Dongt. Obkooh Oak. Tree, to 80, 
rarely to 100 ft., with wide- spreading branches, some- 
times shrubby; bark light gray: Ive. obovat«, piuuati- 
ttd, with broad, obtuse, entire or toothed lobes, dork 
green above, pubescent and yellowish green or whitish 
below: fr. short -stalked; acorn ovoid, about 1 In.bigb, 
*mbrace<l about one-third bv the ■aurer-ahaped cup ; 
scales usually thin. Wash, and Ore.toCallt. S.S. 8:364, 



, with 3-8 pairs of ralht^r narrow 
Hometimea toothed lobes, pnbesc 
glabrous, brigbt green above, gli 
■short- or loiig-stai^^ ; acorn oblong-o' 
embraced abwut one-fourth 



closely appressed. Ue. to 
Fla., west to Slinn. and Tei. 

S.S. 8:356, 357. Em. 1:145. 
G.P.3:9I; 4:6,7; 5:259, 4rj0. 
-The White Oak Is one of 
the noblest trees of tlie\ 



young, soon 
In. highi 



tiful park tree, wbere spacr 



s ml o 



violi 



jorpie 



color In tall. 

Michx., ta a 
the Ivs. have rather shallow 
sinuses and the fruits are 
usually short-stalked. Var. 
pinuatUida, Michi., has the 
Ivs. deeply pinnatiSd wilh 



Acom o< Uvg Oak— Odbrds 
VIrKlnlana : oftanflr known 
Mg.vl»na(XSJ. Na.ST. 



toothed lobes and the fruits 
usually slender- stalked. S.S. 8:358. Hybrids of this 
species vlth Q. marrocnrpa, iVinns and tlrllala are 
known. S.S. 8: 351KI61. A tree of the hybrid with Q. 



29. pedniMiuUlU,Ehrh.(e.Ba(iitr,T«r.p((liiBe«M(o.DC. 
©. *i(mr, Lino., psrtly. g. f/mina, mU.). Figs. 2038, 
2048. Tree, to 120 ft., with sMut apresdlng bnnchcB 
(ormtng  broul round-topped bead : Its, Bborl-petloled, 



pie vben ;oung, tx 
Id the (oriDs dititin 
nlBTk, Hart.. tUe 






, N. Afr., W. Ai 
-More th>D 40 varieties 
Durserles and eoUectlons; 
an the folloidnK: Var, 
bright TBllow. I.H. 14:5; 

(oriii with twisted bcancbps auu licunmou i.n. ui ..- 
re^lar shape ; of slow growth. Var. lutiBliU, DC. 
With upriRht branches forraiog a narrow columnar 
head. G,C. II. 19:179. Of the saroe habit are var, (aa- 
tigUte onpraKldsi, Hort., with narrower Ivs. Var. 



a, with 3-T 1 

2^4-5 In. lonK: fr. 1-7 on 
 -oblong, 1- -  
' mUpl 
._.__. . !01: 2D;l(i«. 
»re eultiTal«d In European 
lome of the most important 
ConoiidU, Lemaire. Lts. 
7. Var. oontArt*. Hort. A 



(Qufrcuj Fi 



la.) No. 37. Ktu>[l<rai 



lutlffUUatirwpnDeatKwith yellowish spotted foliage. 
Var. lutiKlita Tlridli with Ivs. of darker green. Var. 
batnophJUit, Lond. (var. comptoniaKlia, Hort.) with 
narron, elongated, slightly or creiiatrly lobod, some- 
times almost entire leaves. Var. tllieiUlla. Lem. (var. 
pirHHAta,vat. InriniAtn.Vir.atpltiiifdlia, var. doiim/ti. 
Hort.). Fig. 2049. Lvs. deeply dlvideil often almost 

glnn. O.C. II. 14;G:t2. I.H. 1. black 'figure not num- 
bered opposite plato S3. B.H. 181M. p. 17. Var. p*n- 
diJs, Loud. With pendulous branches; a form with 
moro slender and more decldedlv weeping branches 
Is var. DaNr/tnri, Hort. Vnr. purpartioMii, DC. 
(var. pnrparra. Loud.). With the Ivs. bright pur- 



albo- 



■irgAla, 



Jonauintit maculita, I 



ifVen 



'color. 



atirgdla. 



30. wHilllUni, Salisb. (Q. Bibu, 
DC. Q. Kibur. Bllll.). Similar in hanii lo toe lonner, 
but limbs less spreading and head less broad: petioles 
]4-% in. long: Ivs. ronnded or cuneate at base, obovatv 
or obovate -oblong, with S-9 rounded lobes on each side, 

pubescent on the midrib beneath. 2S-5 in. long: fr. 
almost aesBile, usually somewha! larger tban those of 
the preceding species. Europe, W. Asia to Persia. A 
very distinct variety Is var. iDMpililAllt, fVallr.. with 
almost entire Ivs. Var. porpttraa, Bort., has the Ivs. 
purplish when young. — 9. tet'ilillorti Is less commoD in 
cult, than the last. Both are usually called English 
Oak and are.Dtten considered as mere subspecies of Q. 
SobMT. 

31. luniglntu, ThniU. (Q.puMseou, Willd.). Tree, 
to 40 ft., but sometimes remaining shrubby; lirancbea 
tomentose nhen yonng: Ivs. pinnately lobed or pinnati- 
fld, with 4r-8 pairs of obtuse or acute lobes, glabrous 

neatb, 2-4 \a. long: fr. almost sessile; acorn ovoid. %- 
1 In. long, enelosed about one-half by the tnmentos« 
cup; scales closely appressed. M.and 8.Eu..W.Asla. — A 
very variable species, often shrubby, growing mostly on 
dry, rocky and often on limestone soil; the more south- 
ern forms of it are tender. Var. Hartwldlluk, Dipp. 
{Q. Hnrtviiiiina.StKy.). Lvs. small, rather acutely 
lobed, yellowish Wmtutose beneath, Var. ptndola, 
Jacq. {Q. jSgilopt.ywT.pitidHla and Pteudaigilopi pfn- 
duta, Hort.), with pendulous branches and den^i-ly 
tomentose lvs., resembles the following species and 13 
auppoxed by some authors to be a hybrid between the 
two. 

32. TAlft, Boso IQ.PtrenUca, Wllld. Q. ramita and 
crinlla, Hort.). Tree, to 40 ft., with slender branches; 
branchlets yellowish tomentose: lvs. plnnaildd bait 

lobes, pubescent above, yellowish or grsyish toiaentose 
beneath, 3-5 In. long: b. short or long - ped uncled ; 
acorn oblong, embraced one-third to one-half by the to- 
mentose cup ; scales loosely appressed, rather large. 
Spain, S. France. Vnr. pindnla. Dipp., with pendnloua 
branchea. — Somewhat tender north. 

33. oonftrta, Kit, (Q. PaKndniea.Bort. Q. Rntigdrira, 
Huheny). Tree, to 120 ft., vitb gradually spreading 
braaches forming a round-topped, open head; liark 
rather light brown: Ivs. very short -petioled. aurimlatti 
at the base, obovate, deeply plnuatlfld, with 5-7 pairs of 
often toothed lobes, dark green and almo't glabrous at 
length, pale and tomentose lienealb, 4-7 In- long: fr. 



■t-peduncled : acorn 



-oblong. I 



one-third by the cup; scales rather large, loosely ap- 
pressed. lUly. S. E. Eu. O.C. 11. 5 :«;. -Pretty Oak 
with handsome dark green folla^; hardy in Mass. hut 
seems not reliable farther north. 

34. CtTTi; Linn. TiTBKT Oak. Tree, to 120 ft., with 
rather short spreading branches forming a bruad pin- 
midal at length often irregular open head: lvs. oblong 

few-toothed lobes, dark green and somewhat rough 
above, grayish pubescent or almost glabrous beneath at 
length: fr. short- stalked, ripening (he second year: acorn 
oblong-ovaW, to IHin, long, embraced about one-half by 
the large mossy cup. S.E. Eu., W.Asia. Hn.3:ltil>. Gn. 
27, p. 476, 477.— Handsome Oak with dark green foliage 
andof pyramidal habit when young, but not quite hardy 
north. Easily recognised even In winter by the slender 
subulate scales surrounding and exceeding the winter- 
buds. Var. Aniblua, Loud. Lvs. longer-pet loled, less 
deeply lobed, or almost slnuately <lentato with short. 



nracri in supplementary Hi 
. deeply pinnalifld. often 
ded Into narrow oblong lobes. Thi 



ladBliU. Loud. 



QDEBCU3 

witb Q. Subrr, (or which nee Q. Zueombeana , \n sup- 
ple nientuy tint. 

3b. BObtr, UoD. Com 0*k. Tree, to 50 ft., with 
broad TOUDil-topped hcMl kud thick, deepi; furrowed. 
Bpongy. elantic bark: Ira. ovato to oblonK, rounded or 
BUbcordate at (be base, remote); serrate, glabrous abo\ e. 
whitiiht«iiieD(i>aebe[ieatb,l-;<ln.lotig: fr.short Rtalked, 
arom ovale or ohloug-uvate.^-l^in.hleh. embraced one 
third to one-halt bj the cup; scales thick, usuallj with 
short and oflcu recurved tips. 
E. Europe. N. Atr.-Froiu tills '' ' 

species cork la obtalued; It is 

much cultivated for this pur- ' 

pose In E. India and recently 
also in California, where It 



QUERCUS 



1483 



16ra. Hook. & Am. Tan Bark Oak. Ever- 
to 70, occasionally to 100 ft., with spreading 
irming a dense, broad, round-topped bead: 

U!Ute callous teelb. fulvouK-tomen'loae when 
aturlty glubrous and pale green above, msly 
«Death and Anally glabrous and bluish white: 
}d: scorn ovoid or ovule, ?i-ll^ lo. lODfc. em- 
at the base by the shalluw cup coated with 



.that 



only by the fr. ripenin 
second rear and by lis e 
hanline'-is: lis bark Is not > 
giiished commercially fro 
uf the true Cork Uak. 

36. tlai, Llun. HOLLT or 
)lu>,Hl>AK. Tree, to 60 ft., with 
large, round-topped head; bark 
not corky; Ivs. very variable, 
ovate to lanceolate, remotely 
■errate or almost entire and 
with revolute margin, dark 
Itrcen above, yellowish or wblt- 
Uh lomentose beneath, 1-3 in. 
lung: fr. l-a, usually pedun- 
cli'd ; acorn ovate, embraced 
about one-bait by the cup; 
scales thin. appreHsed. rarely 
slightly spreading. S. Europe. 
M.lt.U. 1HW«:2TS. Var. BalUU, 
UC. m. BallMa, Des(,). Lvs. 
anialler, orbicular or broadly 
ovate; the sweet acorn Is often 
gathered for food. Vsr. FArdli, 
i-hols.(y..*'Ardii. L'arr.). Of 



P>| 



amidal hab 
nailer i\ 



wltb n 
R.H. 1 



I. pp. 



. 115: I»>)*5, pp. 352, :!53. Nol 
•f confounded with 1^. i'ord- 
n. Hemsl., a Chinese species 



lOSl. Uve 



with ebei 

Livg Oai 
ft., witb a 

spreading 



like 



37. Tlrglllliu, Hill. (Q. firetu, Ait. 
FU*. 30."jU-j:;. Tree, to 50 or rarely to 
niiir>l horizontal limbs, forming a wldi. . . . „ 
■ometlmes shrubby: lvs. elliptic or oblong, UNUally en- 
tire, with rcrolute margin, rarely with a tew spiny teeth 
above the middle, dark green and glossy above, whilish 
tomentnlose beneath, 1-3 in. long: fr. peduncled; acorn 
ovate, about I In. long, embraeed about one-third by the 
cup: scales thin, appresned. Va. to Fla.. west to Mex. 
S.S.H:39(.:i».'>. O.F.1:*70; 5:486.487; 6:7; 8:2:i5. F.R, 
l:ct3. Gng. 8:!.-(>ne of the most beautiful of the 
American Oaks and much planted as a shade anil 
av.nue tree in the southern states; easily trann plant eil 
aud o( rapid growth; also very valuable as a timber tree. 

.18. ehrjadlapft, Llebm. Calitornia Live Oa*. Mahl 
Oak. Fig. 2aW. Tree, to 50, rarely to 100 ft., with «ide- 

*h<irt-p<-lialed, oval to ohlong-ovste, acute and spiny- 
cons lieneath and covered with fi 
young. 1-4 In. long: fr. short-s talked, riper 
and year: acorn ovoid. W-IW in. high, emt 
one-tourth by the shallow cup. which Is often very thlc 
and densely fulvous-tomentose. Ore. to Calif. S.» 
»::m. 399. Q.F. 5:127.-Tbe most beanlitul of Ibe Ca] 
forniao Oaks. 

39. •crilaUk, N«e. Fig. 2054. Similar in habit to t^ 
fi-rmer. sonielimes shrubby: Ivs. broailly oval to ol 
liing.sinnately spinv.toolhed.usually convex, dull gree 
s'love. light green lielow, pubescenl at flrst. IM-3 In. 



G.F. 6;5-jri.— 
rifle stall'-. 
Pasania In Ai 
The ipfcln 1 



.cales. S. Ore. to Calif. S.S. 8:438. 
if the most beautiful Oaks of the Pa- 
snly representative of the subgenus 

tallowlns Hal are nol hard^ north except 

<Q. Baercert. Ulnme). Evergreen sniall 
lanceolsie. hhroplly acninltiai». n»n»lly 
t amn beneath. 4-T In.: cup thick, with 






BO ft.: allied 



e. with >p»Bdinc, fist. 



. 8. luly, 
uu^ ivB. orbicular 



-Q. uutA.-a.bamlnitalAlia.Fon 



Vlbrajana.-tt-fcrfTi 



:: 'cnp with Isncf 
Nol or onlj h.lt 



irdj norih -Q. (■ 
thDie of Q. rane> 



but ruton*- 
lltan tnfta 

loPfa.aBd 



lirneAtli. vniT gfaort-petioltd: enp turbinate. ti.C.lo Pla.and 
La. S.S. tl:41T.— g. CMomoni, Barg. (Q. obtmilolia. var^ar- 



sclerophjlla 

Illed to Q. I 

■Her. el lint 



Kandenilivorsllchil}'*! 
.ioHb. 8." 






giled, t 



lallys. 



I'iln. 



■ed onefonrlh U 
iabilv puliemloi 
H.F.G. 2, p. 44. F.S. 7, p. 138. 
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HTMish ireen,5i-2, rarely lo 3 in.loDtf; fr. 

 —.Lie, MOrn ovil, «-!« In. long, fm- 
thirds br the cap. Very vsHsble, 
ini'.Torr. Kvernwa IrM.to 40 ft.: 



\er6ltpii, KotHhy. A 



ly-tiiolhed. glabrous, b 



hMd: ( 



I BpreadinE bi 



»lT.lli« 



I)h. In >irunpi.-0. phititrmMa. A. oW. 
rihrub, -wltb broadly ova] to obli>tLE-OTa] Its 

 t the bam. lUbroiis, 1-2V4 in, Iodb; mp wi 
mall. Japan.— Q.i^^Mea. Koch. Tm ui 

  — — - -—, Hardj-T-tt. 



(XS.) No. 38. 
■l11«dtoq.(hiT>olepls: Its. oiTullT 




^^"l. 



■pikes, rtpsnlng thi 



..,.-Q. invtr, 



Itb- Hp^nglj ■tel]at#-pDbiBBcent boneaCh, larger: 

En., W. Asia. Hardy-— ^. hflert^hjfUa, JAichi.. bappoaeii nj 

bridorq. PtaellosandQ, Vflnllna: Ivs, oblong. namiwKl Inl 

e.^^mJlil! Wa*?, — q,"cinei«a,-0, AitmU^Lam, Halfcvei 

lose beneath: fr, almost sessile, Portngal." Sometimes Q 

^n tree, to DO ?".: aUted"to'a TartabYfis: Ini, oblong' 1 
OTal*-lanM0Ute. acmnmatB. Tnacronate-Berrale, with 11-2 

nnlred with Q, lanata. Recenllyr' -—--■--  

IJndl.™Q. thiiLsl'«i,-i,*"a^_, __. _ 

80 ft,: allied to Q. ipr-ana! I'n oblooB-binpe. 

Gin of veins, remolely toothed, 4-B in, long: (r, smaller, cup 
mlspherical. HimalayH.— 4. tanaginbia, Don — Q lanala. 
— Q. LrAna. Nntt. Sappoaod hybrid of Q. Imbrirarla and vela- 
tlnn: Ivs.obloiigorobovala-oblaiiB.Blnualelylootbedorenllre. 
rounded at the base. S.S. 8:434. Hardy. -Q. lAbani.OHy. 
Hal(eTerBreei.i.hn.bDr.nialllT™: Ivii. oblonn-ovate.rDanwlT 

Ing. "ABl^MlSJr-" R.H.": 

whlph is probably Q. .EkIIop.). «n.l, p. 81B.-0. Lucombiiw. 
Smel.iq. Cerris. Tar. Lucombeana. Loud. Q.Cerris. var. sub' 

,_ „^, <, ..,...._, J _.„ (,,„;, „aQ, Sober. 

hPHd: Ivs.oTal- 



iltwhnllyBnc: 





»ed hybrid of O. CerriB an 




OTate. coarsely Berrate, 




with .;obu1.te^pr«»)ln. 


giH-ales. Probably of the 






JSbi."od'mo°re ™ky'l 


liLT\'^t^'2^'v^^ll^':- 


ica. Lam. Halfeverere 






!ly and deeply aerrale, pi 








!e'^nnl,"'l"Eu!^Vn'r'i?nf«l 


SSHH 




green tree or shrub: Iv,. 




Bparinely pube>eent benei 


long; cnp with the lo' 










Tnw.loSOft,: allied tt 


iQ.conferta: Its. larger an 


lobed, with 8-10 ovate 


tobes on each Bide. pob« 



.i, S!n. hlib; 

.— 0. iVromi. KotBcby. Variety of Q. ^^lop 
^eeply and very irrefalarlylotwd: i 



onpl. Half-eTerareeo 



LIndl. Eiergieen tree: 1 



mailer, less deeply lobed and lobes mostly 

B:4£5. Hanly.-tf.irUira, Thanh. ETernwn 

I, obtusely acuminate, entire, glabnnu.llght 

<-<I In. long: itamloale catkins erect: ti. In 

iecoad|year: the oblong nut embnK^ 

■third by lbs cup. Jap. G.C, II, 14:;6S; III, 1B:37J. 

— "" Tol.I.B^.-Csioilca.Thunb. Halt-ever- 



w loosely apprvaaed. tk« 
na oiinar.— «. raieuUta. Hnmb. * 
M.to m ft., or ahrnb: lia. oval or 

!i,l-Sin.long:'fr.in dender-atalked 
d scales. Aril, and N. Mei. to Xex. 
rt. — pbillyreoldas,— e. •clrropkiU^ 
1. oval to oblong-oboTate or oblou. 
-d Ibe apei. lUncnrent benf^, 
cled spikes, nul not much exceedinc 



.—Q. irrrdla, Thonb, Evercreeii 



nul. Oorea, Jap,-Q. Slrlnn 
Bisndai-.lalked, ovate to o 
with hriatly teeth, glsb 



L.Guat, OC.1941;llfl.— e. 



less deeply lobed. 
■mailer. Colo, to Am. ana lei. 
Kotschy. Variety of Q, .^ktIopb: 
with renirveil scales, not muchshorte 
-0. Vibrayana, Franch & Sav. (q. I 
Hance.). Evergreen tree, to H> ft., 

fclia:''l™'^vate to oWoS^I 
lire, glabroo., yellowish gn 
braced about one-halt by 



e names Q. ElaDdullfen. A 
r and scleropbylla.-«. h 
allied to Q, Donglasl. wi'.h 



lie, Binoataty dental 



o Q. KUnea: Itv 

' ""'Tq,!^. 



>)1d.1o Calif, apd Tm. 

AUKID RXHDEK. 

QUEBSSLU. See Bitlbergia. 

(tnjCKTHOEH. Cratagtu Oinaeantia. 

anlLlAjA (from QHiJIai, tbe Chileui Darae. which 
comes from quillean, to waih ; the bark of the tre* eon- 
tains saponin, an alkaliae comtiouiid, which mitkp!i it 
useful ax suap). Sotictae, A ^nus ot about 4 species 
of extra- trDl>ica1 evergreen trees, most]; American: lv>. 
simple, entire or dentate, shinlnfc. coriaceoua: Ua. aiil- 
lary and terminal, Holitary or clustered ; calvz coria- 
CGons. persistent, with 5 Talvate lobes; petals 5. small, 
spatulale: ataroens 10: fr. 5, oblonjc, obtuse, follicles 

Bapmiuia, Molina. Soap Bark Tbh. A larm tree: 
Its. 1^-2 in, long, ovate, ahinin^r. dentate, short-peti- 
oled; flu. white, about % In. across, usually terminal, 
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aUIRCE. Figs. S0^V9. The Quince 
vulv"-i.j i* nn iulerentinK Bml pecutisr 1 
merrisl hIbIus bun vlianKcd but little 



This tian Influeiicvil its ilevelopnient; 
chuDginJ but little anU niethoda ot cultivation are genet- 
allf uDBtudieil. There are a few markeil exampleB which 
illiiilrate the advantages uC koihI cultivation, but, unfor- 
tunnlely, the belief tliat the Quiace thrives best when 
neglecteil prevails to such an extent that the le^ltlitiHte 
proStiut the Industry are aeid- —-•'--• ■"--' — ' 



(aee Cgdonia larnotlon. It should be well drained. The best oreharda 
ruil. Ito com- are found on lands naturally or artificially drained. 
In a century. Sandy land growa the treen qntckly, but they are not 

for the fruit. long-llTed or prmlni'iive Id their Inter years. 
~ ' -'-- ' " , light soils Quinces nay he planted 10 ft. apart 

way; on heavy hdHs, particularly In the East, where 



ception, 



coupled 



3 fruit 






e eaten raw-thouKh del: 
DDStantly Impeded the progress nf Qulnc« 
cuiiure. limes are changing, however. There are sev- 
eral notable Quince orchards in the fnited States which 
are being raaDaKfd like well -con ducted dwarf pt'Hr plan- 
Utlons. These orchards are profitable. The Quince is 
peculiar In the manner in which It beara the fruit. The 
flowers resemble apple blossoms, but are larger and more 
open, white. nhAdeil with pink, and are produce ed singly at 
the '■iiri'initics of the twigs. The tree t» highly oi 



1 a^ain  



Bcked with ir 



egular 



golden apple- or pear-shaped fruits the display Is of r 
beauty. 

The habit of growth is slow; the branches are crooked 
and dlxturted. The tree rarely exceeds 15 ft. In 
height, though a specimen at Geneva, N. Y., was re- 
ported some years ago to be 30 ft. high, with a Bt«m 
nearly 3 ft. In diameter. The leaves are oval, entire, 
dark green above and downy underneath. hanginK on 
late in the autumn. Inconstitution.lt issomewbat less 
har.ly than the apple and pear. Like the apple and pear, 
the fruit Is (-celled; each cell conUlns several seeds 
inve'led with a kind of mucilaginous pulp, differing in 
the'e respects from the apple and pear, which usually 
have 2 free seeds In each cell. The flavor of the fruit is 
milder in warm countries than In cold. Though com- 
roontv uneatable raw, the Quince has been esteemed for 
at least 3,000 y<-ars for the making  ' 



Quince raarmalaile is more fr«ely mannfaclnred In Eu- 
rope than In America. Quinces are chiefly canned In the 
United States, although the juice Is used In tlavorlng 
various nianutaciured fruit pnnlucts and In makiiii: jelly. 
HoUed Quinces, served hot with cream or butter and 
•ugar. make an excellent dessert. 

The best soil for Quinces In New York state Is a 
heavy, moist, retentive clay loam, Contrary to popu- 



the trees are longer lived Chan in the West, they should 
not be planted nearer than IS ft. each way and some 
persons recommend greater distances. Tbree-yenr-old 
trees are preferred by most planters. The trees begin 
to bear two years after planting. Thev reach full bear- 
ing at 10 or 12 years. The Quince is shallow-rooted; 
therefore deep plowing Is to be avoided. Thorough 
tillage is Just as necessary as with the peach and 
plum; adequate fertilising la also essential to sac- 
cess. The Quince orchard should never be left bare ot 
ground cover in the autumn. A cover-crop Isee Corer- 
Crop) 1 Is required to protect the roots from frost Injury 
during winter. Frequently the trees are weakened by 
the loss of surface roots. In selecting cover-crops t« 
obviate this possibility those which can be easily in- 
corporated with the soli by adisk or spring- tooth harrow 
are preferable- Cow-peas, soy beans or buckwheat, 
from this standpoint, are desirable plants. Aside from 
this the trees may need nitrogenous and mineral fertll- 
liers. Theirvigorand productiveness may he accepted 
as guides to the proper fertillier treatment. If Iha 
trees lack vigor, apply barnyard manure, supplement it 
with mineral fertilisers, as potash and phosphoric acid. 
These can be broadcasted In the fall or early spring. 
When readily soluble fertilisers are used they should 
be applied In smaller quantities during the growing 

The natural form of the Quince tree la vase-ibapcd, 
or globular with age. Little training is needed. Prun- 
ing Is of two kinds; that which removes diseased, 
interfering or superfluous branches and that wiiich 
influences more directly the quantity and quality of the 
fruit. The latter consists of "headlng-in" strong-grow- 
ing shoots each year. Heading-ln should be performed 
during late winter or early spring. Whether this 
system shall be carried on rigidly year after year will 
depend on the character of the growth. It Is also to be 

remembered that this shortening of  

Is in 1 - 

eitent ot lis em'ploynient is' a matter of ludgment on 
the part of the operator. Quinces are remarkalily 
regular bearers, but not infrequently the fruit is Ill- 
shaped and of small siie. due to overtteerlng and Insect 
injury. Heading-ln may thus be more satisfactorily u^ed 
to thin the Quince crop than other pomaceous fruits. 
As the trees become old, they are likely to grow raggeil 
and to hare little bearing wood; headlng-ln may correct 
this fault. 

Among the most serious fungous diseases are leaf 
blight, rust and pear blight. Leaf blight ( ffnlomnspor- 
iiiM maciilatumi produces spots on the foliage and fruit. 
The leaves drop prematurely and the fruit is small and 
marred by black spots. Rust IBtrtUUa auranliaea), a 



form ot the fungus causing the (kmllinr "cBilsr spple " 
on wild red eed&ra Is one ol the most common diseases. 
but is ot less economic iiuponance than leaf hiigbt. 



, The 



B infested by 






The ( 



r the s 



I dellca 



< shin 



A> Yoth Quince plant«tioa. 

c»refuiiy. It usiinlly paj-fi to (tnnlc Ilie fruit, -which may 
he shipped accnnling to quality In pecli or 15-pound 
tn-ape liaski'ti. In bushel lieitu, half barrel" i>r barrcln. 



QUISQUALIS 

of the ripened wood and also from pieces of roots treated 
iilie cuttings; <2) mound lajera; (3j nwl-^cTHning; 
(4| bndding. Hardwood cuttings are eroplcivi-d by 
nurserymen who hare litcbt, warm soils. Thuy an 
bandied lilie grape cuitinga, and made like currant 
cuttings. In monnd - layering the old plant is cut 
back U> encourage a growth ot sprouts from tbe cruwu. 
A monnd of soil is lliruwn about tbem. When rootrd 
they are detached. Layer-grown plants are not the mo^i 
desirable because much given to sprouting when act in 
the orchard. When root-grafling is employed, pieces 
of apple roots are spliced to the clona. These rools 
assist the cnttlngs in becoming established, and often 



colored fringe-li 

the mycelium ot tne lungus. ana snow us prent 
Irregular swellings. L«if blight and rust are be 
trolled by uning Bordeaux mlitnre. Fire blight < 
blight is tbe most dangereus disease, because It is 
always prevalent to a greater or less extent and is very 
dinirult to control. As with tbe pear, of which it is an 
enemy ot Brst importance, the only remedy Is th« 
hyKienle one ot preventing infection by destroying 
the infected part. This must be done promptly. All 
diseased branches and trees, If hadly attacked, should be 
cutout and burned at once- As a matter of fact. Quinces 
•re not ordinarily attacked In the limbs or on the trunks, 
B1 thai the removal ot the twigs or small branches often 
cuts out tbe diseased portions. 

The stem of the Quince tree Is attacked by boT«rs, 
which can be eontrelled only bv digging tbem out. 
The fmitisattackedby codlinmoth; this is best treated 
wtlb arsenical poisons applied In spray form. The 
Quince curculio la often very troublesome, causing th» 
frulLs to become knotty. The best remedy Is to catch 
the insects by the jarring method (Fig. 2059), as the 
plum curculio Is caught. 

Comparatively tew varieties have been added to Quince 
lists In recent years. Bailey savs in hia bulletin on "The 

guince In Western New York" (Bulletin SO ot Cornell 
xperiment Station), which appears to be tbe only 
eupcrlraent station publication on this subjcci, that 
Orange, Champion, Rea and Meech are the leading 
varieties in New York slate. Among the newer varie- 
ties. Fuller andVan Deman should be mentioned. With 
Quinces, as with other fruits for which there is not a 
strong and constant demand. It is desirable to plant 
-lely ot early and Isle kinds lo properly 



setting- Quince stock is used when tr 
this purpose. 

aUIHCZ, BBHOAL. See ^glt. 

QUIHISE. See CinehoHa. 

aDUrOA. See Chtnnpodiiim puiii 



pared tor orchard 
^s are propagaiFd 
vn from aeeil tor 
JoBH Cbaio. 



QUIBQUAlIB (name discussed below). CBmbrrtArra. 
This Includes tbe Ranoouh Ckeeper. a tender woody 
plant with 5-petoled red Bs., remarkable for their ci- 
tremely long calyx-lube (2-a in.), which is slender and 
green and at first sight might be mistaken tor a tiedircl 
or corolla-lube. The name gHi^iuali, means literally 
tchot ichnlf and was given by Riimphlus In astonish- 
ment at the plant's behavior, for it is said to grow erect 
and sbmb-like to a height ot 3 ft., when it throws out 
from tbe base a new growth that climbs up the noigh- 
horing trees, after which the original shrub perishes. 
Many other interesting statements about this plant are 

Qulsqualis is  genus ot i species native (o tropical 

Asia, Natal, Madagascar and Uuinea. Lvs. mostly 
opposite or nearly so, oblong or ovate, acuminate, en- 
tire: fls. changeable In color, while to red; stamens 111: 
ovary l-celled; ovules :M; fr. drj-, oblong, leathery. 
B-comered, 5-winged, l-soeded. 

tndioa, Linn. Ranooon Crbkper. Lrs. 4 in. long. 
nearly yiabraus; cslyi-teeih triangular, acute, iiol acu- 

anglps hut hardly winged. Malava. Widelv cult, in 
tropics. B.M. 2(Kt3. B.R. 6:492. R.H. 1668:50 (as 
Q. pubriieriti). — (^uliqv'ilii Indira Is cult, in northern 
hothouses. For best results it should be planted In beds 
of soil composed of fibrous loam, peat and sand. The t)s. 
appear from June to September, and last well when cut. 
Afterflowering [he plsnt should be enthack severely and 
water applied lens frequently until the wood is ripened. 
New growth starts the following spring. If the plant is 
kept inaveryhot and bumid atmosphere il makes a mm. 

and fungous diseases. Prop, by softwood cuttings in- 
serted In sand willi Itottom heat. 

£mil Miscai and W. U. 



Cyclopedia of American Horticulture 

By L. H. BAILEY, of Cornell University 
Aasisted by WtLHELM Huxer and many expert cultivators and botanists 



4 VOLS— OVER 2,000 ORIGINAL ENGRAVINGS 

THIS great work comprises directions for the cultivation of horticul- 
tural crops and original descriptions of all the species of fruits, 
vegetables, flowers and ornamental plants known to be in the market 
in the United States and Canada. "It has the unique distinction of 
presenting for the first time, in a carefully arranged and perfectly 
accessible form, the best knowledge of the best specialists in America 
upon gardening, fruit-growing, vegetable culture, forestry, and the 
like, as well as exact botanical information. . . . The contributors 
are eminent cultivators or specialists, and it is expected that the work 
will include fully 5,000 signed contributions." The arrangement is 
very systematic, clear and convenient for ready reference. 

The Cyclopedia is to be com- 
pleted in four handsome quarto 
volumes, embracing about 2,000 
pages, with more than that num- 
ber of original illustrations. It is 
carefully printed on specially made 
paper of a permanent character. 
Vol. I (A to D, 509 pages, 743 
illustrations, 9 plates) , Vol. II (E 
to M, 544 pages, 710 illustrations, 
10 plates), and Vol. Ill (N to Q, 
432 pages, 606 illustrations, 11 
plates) are now ready, and the 
work will be completed early in 
1901. 

This book is sold only by sub- 
scription, arid orders will be ac- 
cepted for the full set only, at $5 
per volume. Terms and further 
information may be had of 

THE MACMILLAN COMPANY 
66 Fifth Avenue. NEW YORK 





The Garden-Crapt Series 



The Horticulturist's Rule-Book 

A Compendium of Useful Information for Fruit- 
growers^ Truck - gardeners^ Florists^ and Others 



By L. H. BAILEY 



Profesior of Horticulture in the Cornell University 



FOURTH EDITION -312 PAGES — 7S CTS. 



AVAST mass of information is presented in this handy little reference 
book, arranged so carefully and indexed so completely that instant 
reference may be made to any one of the two thousand entries. The 
things you want to know about horticultural work, the remedy for a plant 
disease, the way to conquer a troublesome insect enemy — all are concisely 
set forth. It is a collection of verified and digested facts, in compact 
form, easy •of reference and comprehensive in range. Now in its fourth 
edition, the book has become a standard reference work. 

The Horticulturist's RuiiE - Book 
presents information upon such matters 
as recipes for insecticides and fungicides, 
descriptions (with remedies) of insects 
and diseases, weeds, lawns, grafting- 
waxes, seed and planting- tables, tables 
of yields, rules for greenhouse heating 
and management, with figures, methods 
of storing produce, tarifE and postal 
rates, rules of societies for naming and 
exhibiting specimens, score - cards and 
scales of points, analyses of fertilizing 
substances, lists of current horticultural 
books and journals. 
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"It is packed from cover to cover with a 
vast amount of useful information for every 
one who grows fruit, flowers, or plants of 
any kind. All kinds of useful tables are 
given, which are very convenient to any 
one, whether a horticulturist or not," — Cali- 
fornia Fniit-Orawer. 



The Garden-Craft Series 

Garden - Making 

Suggestions for the Utilizing of Home Grounds 

By L. H, BAILEY 

Aided by L. R. Taft, F. A. Wauqh, and Ernest Walker 

FOURTH EDITION — 417 PAGES — ZSe ILLUSTRATIONS — $1.00 

HEBE is a book literally * ' for the million ' ' who in broad America 
have some love for growing things. ''Every family can have a 
garden. If there is not a foot of land, there are porches or win- 
dows. Wherever there is sunlight, plants may be made to grow; 
and one plant in a tin -can may be a more helpful and inspiring 
garden to some mind than a whole acre of lawn and flowers may 
be to another.'' The illustrations are copious and beautiful. 

While it presents scientific truths, it is in no sense a mere scientific treatise. It 
gives in simple language such information as every man or woman who buys a single 
packet of seed or attempts to grow a single plant is in need of. No other modern 
American work exists which covers this important field. It forms a manual of 
instruction for the beginner in garden work, and is at the same time a book of ref- 
erence for the skilled craftsman. It is profusely illustrated and every important 
operation is graphically shown. — Boston Transcript. 

It is impossible to praise too highly the valuable publications issued by Prof. 
Bailey. This work on "Garden -Making" has all the excellences of his previous 
books, together with many features which will recommend themselves to every one 
desiring to make the most of the grounds around his home. — New Orleans Picayune. 

The Practical Garden -Book 

Containing the Simplest Directions for f ' e Growing of 
the Commonest Things about the House and Garden 

By C. E. HUNN 

Gardener to the Horticultural Department ol Cornell Uniyersity 

and L, H. BAILEY 

SECOND EDITION'-ZSO PAGES — MANY MARGINAL CUTS — Sl.OO 

IliLUSTRATED by many marginal *' thumbnail' ' cuts. This is 
the latest issue of the Garden -Craft series. It is the book for the 
busy man or woman who wants the most direct practical infor- 
mation as to just how to plant, prune, train, and to care for all the 
common flowers, fruits, vegetables, ornamental bushes and trees. It 
has articles on the making of lawns, borders, spraying, fertilizers, 
manures, lists of plants for particular purposes, hotbeds, window-gar- 
dening, etc. It is all arranged alphabetically, like a miniature cyclo- 
pedia. It does not contain a bit of theory or of fine writing, but is 
designed for those who have no time to go into the whys and 
wherefores, and who want directions as to how to grow plants. 



The GARPgN-CRAFT Series 

The Nursery-Book 

A Complete Guide to the Maltlpllcation of Plants 

By L. H. BAILEY 

Professor ol Horticulture in the Cornell University 
THIRD EDITION — 365 PAGES — 152 ILLUSTRATIONS— $1.00 

THE detailed questions of propagation are answered in this admirable vol- 
ume, which has become the standard work of reference for nurserymen. 
It is now in its third edition,, and has been thoroughly revised and 
greatly extended. It is intensely practical, and fully sets forth the processes 
of budding, grafting, seed- sowing, etc., as well as many other important 
items of nursery work. It is simply essential to the seedsman, nurseryman, 
florist or grower of plants in any walk of life. As with all Professor Bailey's 
works, there are unusually complete indexes and glossaries, rendering the 
book most convenient in use. 

The Nursert-Book indndes Seedagre (Requisites of Germination, Seed-Testing, 
HandliDg and Sowing of Seeds); Separation and Division; Layerage; Cuttage (Gen- 
eral Requirements of Cuttings, Various Kinds of Cuttings); Oraftage (Gteneral Con- 
siderations, Budding, Grafting, Inarching, Grafting Waxes) ; Nursery Management 
(Nursery Lands, Grades of Trees, Storing and Trimming Trees, etc.); The Nursery 
List (an alphabetical catalogue of about 1,500 plants, with directions for their 
multiplication). 

"This book should be in the home of not only every horticulturist, but of every 
family, irrespective of occupation, who loves flowers or ornamental plants, for it treats 
of the propagation of these as well as of food plants." — Michigan Fruit- Grower, 



Plant- Breeding 



Being Five Lectures upon the Amelioration of Domestic Plants 

By L. H. BAILEY 

Professor of Horticulture in the Cornell University 
293 PAGES— 20 ILLUSTRATIONS — $1.00 

A WORK of unique interest, it being the only volume upon this subject. 
When one considers the marvelous changes in our fruits, vegetables and 
flowers within a generation, through the work of man in turning to his 
purposes the impulses of nature, the great interest of this book may be indi- 
cated. It tells how varieties of cultivated plants come about, and further, 
how one may engage in the fascinating work of originating them. The grower 
who gropes in the dark in his search for the ideal fruit or flower may here find 
guidance and aid in the principles governing the work. 

Plant -Breeding comprises five chapters: The Fact and Philosophy of Variation; 
The Philosophy of the Crossing of Plants; How Domestic Varieties Originate ; Bor- 
rowed Opinions, being translations from the writings of Verlot, Oarriere, and Focke; 
Pollination, or How to Cross Plants. Chapter HI contains the list of fifteen mles for 
plant -breeding, which De Varginy, the eminent French writer, has called 'Uhe quin- 
decalogue of the horticulturist." 
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The Garden-Craft Series 

The Forcing-Book 

A MatuuU of the Cultivation of Vegetables in Glass Houses 

By L. H. BAILEY 

Professor of Horticulture in the Cornell Uniirersity 
266 PAGES ^88 ILLUSTRATIONS SI. 00 

NO subject in horticoltore has more rapidly assumed importance than that 
of bringing into use out of season various vegetables and fruits. If one 
stops to think of the deprivation there would be, even of the danger to 
health, in the cessation of this ^* forcing/' and further, if an idea is gained of 
the extensive business done in out-of-season products, the importance of this 
complete little manual will be understood. It describes forcing- houses best 
adapted; tells what crops may be grown and marketed, and how best to do the 
work. It is a convenient record of long experience and careful experimentation. 

The Forcing-Book includes Introductory Suggestions (Category of Forcing Crops, 
Locations for Vegetable Forcing, Cost of Heat and Labor) ; Construction of the Fore* 
ing- House (Types and Forms of Houses, Structural Details, Heating, Cost); Manage- 
ment of the Forcing-House (Temperature, Soils, Fertilizers, Watering, Ventilating and 
Shading, Electric Light, Pollination, Insects and Diseases) ; Lettuce ; Cauliflower; 
Radish; Asparagus and Rhubarb; Miscellaneous Cool Plants (Celery, Salads, Onion, 
Beets, Potato, Pepino) ; Tomato; Cucumber; Mnskmelon; Miscellaneous Warm Plants 
(Bean, Eggplant, Pepper, Cyphomandra) ; Summaries of the Management of the 
Various Crops. 

The Pruning-Book 

A Monograph of the Pruning and Training of Plants as Applied to American Conditions 

By L. H. BAILEY 

Professor of Horticulture in the Cornell University 
THIRD EDITION --545 PAGES— 331 ILLUSTRATIONS — $1.50 

UNTIL the appearance of this book, there had been no complete and con- 
sistent discussion of pruning. Professor Bailey considers fully the 
philosophy of the subject, showing why we should prune, with such 
statements of experience and observation as will enlighten the reader. It 
states principles; and then the various practices of pruning are considered 
in full detail, and a vast fund of carefully collected data is made serviceable 
to the reader. The Ulustrations are numerous and remarkably convincing. 

The Pruning -Book includes the Philosophy of Pruning (Does Pruning Devitalize 
Plants!); The Fruit-bud (The Bud and the Branch. The Leaf -bud and Fruit-bud, 
The Fruit-spur, Co-terminal Fruit-bearing, Grapes and Brambles, How to Tell Fruit- 
buds, Summary Synopsis) ; The Healing of Wounds (Nature of Wound, Suggestions to 
the Pruner, When to Cut, Dressings, How to Mend Trees) ; The Principles of Pruning 
(Top-pruning, Boot-pruning, Variation of Habit, Watersprouts, Heading-in, Obstruc- 
tions, Checking Growth, Girdling, etc., General Law); Some Specific Advice (Form of 
Top, Root-pruning, Subsequent Treatment, Ringing and Girdling, Pruning Tools, Re- 
marks on Specific Plants) ; Some Modes of Training, American Grape Training, Vinifera 
Grape Training. 



The Rural Science Series 



The Principles of Agriculture 

A Text -Book for Schools and Rural Societies 

Edited by L. H. BAILEY 

With Contributions from His Colleagues in the Cornell University 
THIRD EDITION — 300 PAGES - 92 ILLUSTRATIONS — $ 1. 25 

THIS is an attempt to analyze the complex subject of agriculture, and to 
present the underiying principles and factors in clear, terse English. 
Each chapter is in two parts: the first part, or the principles, is in 
numbered paragraphs in very large type (the size used in "Lessons with 
Plants"); the second part contains informal suggestions to the teacher and 
pupil, with illustrations. It is one of the few attempts to coordinate all the 
various agricultural subjects, showing the relative importance and position 
of each. It is a skeleton of agricultural science and practice. Full refer- 
ences are made to such literature as the teacher or pupil may be able to 
secure. 

The Principles of Aqbicultube comprises the following subjects: Introduction 
discussing what agriculture is. Part I. — The soil, containing: The Contents of the 
Soil; The Texture of the Soil; The Moisture in the Soil; The Tillage of the Soil; 
Enriching the Soil by Farm Resources; Enriching the Soil by Commercial Resources. 
Part II. — The Plant and the Crop, comprising: The Offices of the Plant; How the 
Plant Lives; The Propagation of the Plant; Preparation of the Land for the Seed; 
Subsequent Care of the Plant; Pastures, Meadows, Forage. Part III. — The Animal 
and Stock, comprising: The Offices of the Animal; How the Animal Lives; The 
Feeding of the Animal; The Breeding of the Animal; Management of Stock 



The Soil 



Its Nature^ Relations and Fundamental Principles of Management 

By F. H. KING 

ProfesBor of Agricultural Physics in the University ol Wisconsin 
303 PAGES — 45 ILLUSTRATIONS — 75 CENTS 

ALUMINOUS and practical discussion of the soil and its various attri- 
butes. As an understanding of the soil in some noieasure is of vital 
necessity to success in even the most limited agricultural operations, 
the importance of a work like this cannot easily be overestimated. 

"It is a book which progressive farmers will come to regard as one of the 
essential implements of farm life." — Boston Daily Advertiser, 



The Rural Science Series 

The Fertility of the Land 

A Summary Sketch of the Relationship of 
Farm ' practice to the Maintaining and Increasing of the Productivity of the Soil 

By I. P. ROBERTS 

Director of the College of Agriculture, Cornell University 
THIRD EDITION --421 PAGES -45 ILLUSTRATIONS- $1.25 

THIS work, vn-itten by one who has been termed "the wisest farmer in 
America/' takes up the treatment of the soil from the standpoint of the 
farmer rather than that of the scientist. It embodies the results of years 
of careful experimentation and obsei-vation along practical lines, and will be 
found helpful and inspiring to a marked degree. No other one book could be 
so heartily recommended to the progressive farmer as this interesting series 
of talks — for Professor Eoberts seems to be personally addressing the reader. 

The Fertility of the Land includes A Chat with the Young Parmer; Inventory 
of the Land; Evolution of the Plow (fully illustrated); The Means and Philosophy of 
Tilling the Land (telling how and why we should plow, harrow, etc.); Conserving 
Moisture; Irrigation and Drainage; Manures (in four unique, illustrated chapters); 
Nitrogen; Potash and Phosphoric Acid; Lime and other dressings; Commercial Fertil- 
izers; The Use of Clovers, Fallows and Rotations; Appendix. 

"In short, the book will be found helpful to the farmer, in that it will enable him 
to go through the routine of his everyday work with intelligence, and. therefore with 
skill and the assurance of wider success." — Garden and Forest 

The Spraying of Plants 

A Succinct Account of the History y Principles and Practice of the 
Application of Liquids and Powders to Plants for the Purpose of Destroying Insects and Fungi 

By E. G. LODEMAN 

Late lastnictor in Horticulture in the Cornell University 
399 PAGES — 92 ILLUSTRATIONS — $1.00 

IN these days this subject is conceded to be of enormous importance to the 
horticulturist ; for it is only by intelligent spraying that many large fruit 
interests are saved from utter extinction. Professor Lodeman treats the 
subject both historically and practically, and the work forms the only complete 
manual of spraying, being admittedly the standard authority. Not only is 
spraying discussed in its relations to the plant or tree and the crop, but the 
diseases and insects which are to be combated are most fully presented. 

The Spraying op Plants inchides in its first part a complete history of the rise of 
spraying, both in this country and abroad. There are also full illustrated accounts of 
pumps and nozzles, complete recipes of formulas, and the like. The second part, compris- 
ing 135 pages, entitled ** Specific Directions for Spraying Cultivated Plants," is an alpha- 
betical illustrated account of the various insects and fungi, with methods of treating them. 

^* Mr. Lodeman has gathered the results on an immense amount of experiments, both 
in Europe and America, and his book can be trusted not only as a manual of practice, 
but as a true and well -classified record of our knowledge on this subject at the present 
time." — Garden and Forest. 



The RuRAiy Science Series 

Bush -Fruits 

A HorHcttltttral Monograph of 
Raspherriesy Blackberries^ Dewberries^ Currants^ Gooseberries^ and other Shrub 'like Fruits 

By FRED W. CARD 

Professor of Horticulture in Rhode Island Agricultural College 
SECOND EDITION --637 PAGES -2 13 ILLUSTRATIONS — $1.50 

THE aim of this book is twofold, — to give all necessary instruction on 
the cultivation of the bush-fruits, and to provide a cyclopedia of ref- 
erence to varieties, species, insects, and diseases. Every variety of the 
various fruits is fully described, this being the first effort to collect all 
information about varieties of all these fruits since the time of the Down- 
ings. In this respect, the book will always be a standard authority. The 
varieties are arranged alphabetically under various natural classes or groups, 
but a very full index refers instantly to any variety. The cultural directions 
are full and clear, and are entirely separated from the descriptions and tech- 
nical matter. Full instructions are given for the evaporating of berries. 
The author has himself had long experience in the growing of the fruits. 
The book is, therefore, both a manual of practice and a work of reference, 
and is supplied at the usual price of either one alone. 

The Principles of Fruit -Growing 

By L. H. BAILEY 

Professor of Horticulture in the Cornell Uniyersity 
THIRD EDITION — 516 PAGES— 120 ILLUSTRATIONS — $1.25 

THERE have been manuals and treatises on fruit-growing, but this vol- 
ume is the first consistent presentation of the underlying principles 
affecting the growth of the various fruits. It is thus unique, and it 
occupies a field of the greatest importance. It joins science and practice, 
for it not only discusses the reasons for certain operations, but presents the 
most approved methods, gathered from the successful fruit-growers of 
America. It appeals especially to the horticulturist who is willing to have 
his brain direct and supplement the work of his hands, and to acquire a 
knowledge of principles rather than a mere memorandum of their application. 

The Principles op Fruit -Growing includes: Introductory Discussion, comprising 
an inventory and classification of fruits, the fruit zones, the outlook for fruit-grow- 
ing; the Location and its Climate, with a full discussion of frosts; the TiUing of 
Fruit Lands; the Fertilizing of Fruit Lands; the Planting of Orchards; Secondary 
care of Orchards; Diseases, Insects and Spraying; Picking and Packing and Storing 
Fruits, Shipping, etc.; and a bibliography of American writings on the subject. 

"The book is very practical in its treatment of the subject of fruit-growing, 
after a brief introductory entering at once into the discussion of the location of the 
orchard, following that with the tillage of fruit lands, dealing with the planting and 
care of fruits. Taken all in all, it is the most complete book on fruit-growing at a 
smaU price we have seen." — Western Rural. 
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Fertilizers 

The Source^ Character and Composition of Natural^ Home-Made and Manufactured Fertilizers; 
and Suggestions as to their Use for Different Crops and Conditions 

By EDWARD B. VOORHEES 

Director of the New Jersey BjEperiment Stations, and Professor of Agriculture in Rutgers College 

SECOND EDITION — 335 PAGES — $1.00 

THIS book discasses the difiScult questions of fertilizers in such plain and 
untechnical language that those who' are wholly unlearned in chemistry 
can use it. There are no elaborate tables. The book instructs upon 
the fundamental principles of the use of fertilizers, so that the farmer is 
able, when he reads it, to determine for himself what his practice shall be. 
It is not an advocate for commercial fertilizers, but tells simply and directly 
what the truth is respecting their value. 

Fertilizers includes the following: The Natural Fertility of the Soil, and 
Sonrces of Loss of the Elements of Fertility; The Function of Manures and Ferti- 
lizers, and the Need of Artificial Fertilizers; Nitrogenous Fertilizers; Phosphates; 
Superphosphates and Potash; Miscellaneous Fertilizing Materials; Purchase of Ferti- 
lizers; Chemical Analyses of Fertilizers; Methods of Use of Fertilizers; Fertilizers 
for Cereals and Grasses, Potatoes, Sweet Potatoes, Tomatoes and Sugar Beets; Green 
Forage Crops; Market -Garden Crops; Orchard Fruits and Berries; Fertilizers for 
various special crops. 

The Farmstead 

By I. P. ROBERTS 

Director of the CoUege of Agriculture at ComeU University 
350 PAGES — 138 ILLUSTRATIONS -$1.25 

THIS "wisest farmer in America" is also a most delightful and practical 
writer on the wide subject of farm life and practice. In this book he 
enters a new field and goes to the root of many problems that have 
long perplexed farmers and their families. The author's genial style and 
shrewd, clear, unbiased discussion of such topics as "The Selection and 
Pui^chase of Farms," "The Farm as a Source of Income," "Locating the 
House," "Planning Bural Buildings," "Building the House" (including in 
three chapters the general plans, outside covering, painting, etc., inside 
finish, heating and ventilation), "Water-supply and Sewage," "House-fur- 
nishing," "The Home Yard," "A Discussion of Bams," etc., will make this 
book a great favorite in its series, and a great help to all who purchase 
new farms or remodel old ones. To scores of farm -owners it will be a 
revelation of how much there is to enjoy on the farm and how to make 
the most of it. 
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Milk and Its Products 

A TreatiM upon tkt Nature and Qualitut of Dairy Milk, and the Manafactare of 
Butter and Cheese 



By HENRY H. WING 

AHlitant ProfeMOi ot Dairy Huabandrr in the Cctnell UnlTeraily 
THIRD EDtTI0N~3ll PAGES — 33 ILLUSTRATIONS — $1.00 



IN this volume the whole field of dairying is intelligently consid- 
ered. The production and character of the lacteal fluid are fii"st 
discussed, and then in order are taken up the marketing of milk, 
the production and handling of hutter, cheese, and all the products 
of the dairy. Although the book is up to date in its science, it is 
none the less a complete guide to modem dairy practice. The illus- 
trations serve to point the practical recommendations of the text. 
No recent work on dairying has been so well received as this. 







Milk and Its Pbodcots includes chap- 
ters on: Secretion of Milk; Composition 
of Milk; Testing of Milk; Ferments and 
Fermentations of Milk, and their Control; 
Market Milk; Separation of Cream; Ripen- 
ing of Cream; Churning; Finishing and 
Marketing Butter; Milk for Cheese-Mak- 
ing ; Cheddar Cheese-Making ; Varieties 
of Cheese; By-Produets of the Dairy; 
Butter and Cheese Factories ; Statistics 
and Economics of the Dairy Industry ; 
Appendix, comprising useful rules and 
tests, metric system, dairy laws, and 
references to dairy literature. 

"The book is a mine of valuable in- 
formation, and ought to be in the hands 
of all progressive -dairymen." — New Eng- 
land Farmer. 
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Irrigation and Drainage 

PrindplM and Practice of thtlr Cultural Phases 



By F. H. KING 

f Acricultural Phyaiea in the University of wrlaconsin 



S02 PAGES— 163 ILLUSTRATIONS — $1. SO 



THIS book deals in a most clear and thorough way with im- 
mediately practical problems from the farmer's, fruit-grower's, 
and gardener's standpoint, while the principles which underlie them 
are presented in a concise manner that will be most helpful in 
buUding up a rational practice of irrigation culture and farm drain- 
age. Special effort has been made all through the book to broaden 
ideas of general soil management, even where neither irrigation nor 
drainage is practiced. In the preparation of this book the author 
personally inspected the irrigating ditches and practices of both 
humid and arid climates in this country and in Europe, so that the 
illustrations, which are largely photo-engravings, are also of a most 
practical nature. 

Ireioation and Dbainage includes under 
Irrigation Culture, in Part I: The Extent 
and Geographic Range of Irrigation ; Con- 
ditions which make Irrigation Imperative, 
Desirable, or Unnecessary; The Extent to 
which Tillage May Take the Place of Ir- 
rigation; The Increase of Yield Due to 
Irrigation in Humid Climates ; Amount 
and Measurement of Water for Irriga- 
tion ; Fi'equency, Amount and Measure- 
ment of Water for Single Irrigations ; 
Character of Water for Irrigation; Alkali 
Lands; Supplying Water for Irrigation; 
Methods of Applying Water; Sewage Irri- 
gation. Part II, Farm Drainage, includes 
Principles of Drainage, divided into many 
subheads and treated in a most clear and 
thorough way; and Practical Details of 
Under- draining. 
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The Principles of Vegetable - Gardening 

By L. H. BAILEY 

458 PAGES— 144 ILLUSTRATIONS — $1.25 

VEGETABLE-GAKDENINa books are usuaUy mere alphabetic 
cyclopedias of directions. This book states the reasons why. It 
discusses fully the underlying questions regarding soils, fertilizing, 
tilling, storing, marketing, controlling insects and diseases, and other 
vital present-day problems. It treats the general subject of truck - 
gardening and market -gardening ; also the home garden. After 
these general matters are fully discussed, the treatment of each 
vegetable is taken up and the principles of its cultivation con- 
sidered. 

The classification is into natural cultural groups, so that it is 
possible to state all the principles which pertain to any class of 
vegetables, without much repetition. Thus, root crops are treated 
by themselves; so are salad crops, bulb crops, and the like. Par- 
ticular attention is given to hotbeds and coldframes; also to seeds 
and seed -growing. 

Full estimates are given of the capital required for market- 
gardening. The book contains a complete list of all American 
books on vegetable -gardening. 



ABSTRACT OF CONTENTS 



Part I — General View 



Chapter I. The Lay-out of the Plantation. 
Chapter II. Glass. 

Chapter III. The Soil and Its Treatment. 
Chapter IV. Vegetable- Gardening Tools. 



Chapter V. Seeds and Seedage. 

Chapter VI. Subsequent Management of 

the Vegetable -Garden. 
Chapter VII. Marketing and Storing. 



Part II— Vegetable -Gardening Crops 



Chapter VIII. Introductory Discussion. 

Chapter IX. Root Crops. 

Chapter X. Tuber Crops. 

Chapter XI. Bulb Crops. 

Chapter XII. Cole Crops. 

Chapter XIII. Pot-Herb Crops. 

Chapter XIV. Salad Crops. 



Chapter XV. Pulse Crops. 
Chapter XVI. Solanaceous Crops. 
Chapter XVII. Cucurbitous Crops. 
Chapter XVIII. Sweet Com and Okra. 
Chapter XIX. Sweet Herbs. 
Chapter XX. Perennial Crops. 
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Rural Wealth and Welfare 

Economic Principles Illustrated and Applied in Farm Life 

By GEORGE T. FAIRCHILD, LL.D. 

Ex-Fresident of the Agricultural College of Kansas 

381 PAGES-- 14 CHARTS — $1.2S 

THIS is the first important American effort to discuss the princi- 
ples of economics with particular reference to agriculture. It is 
the result of a lifetime of study and teaching by one who has al- 
ways been in close touch with rural affairs, because nearly all his life 
he has been a teacher in agricultural colleges. It discusses the general 
rise and progress of agricultural activity as related to the development 
of the country at large, and shows the relation of farm life to the 
production of wealth, to questions of education, currency, tariffs, 
wages, markets, labor problems, transportation, social conditions, etc. 

Rural Wealth and Welfare inclades Introdaction (General Welfare, Nature of 
Wealth). Part I — Productive Industry, comprising: Aims of Industry; Forces in 
Production of Wealth; Labor Defined and Classified; Capital Defined and Classified; 
Personal Attainments; Combination of Forces for Individual Efficiency; Methods of 
Association; Exchange, Advantages, Limitations and Tendencies; Value the Basis 
of Exchange; Exchange — its Machinery; Banks and Banking; Deferred Settlement 
and Credit Expansion ; Technical Division of Labor; Aggregation of Industry; Special 
Incentives to Production; Business Security. Part II — Distribution of Wealth for 
Welfare, comprising: General Principles of Fair Distribution; Wages and Profits; 
Conflict between Wage-earners and Profit-makers; Proceeds of Capital; Interest and 
Rent; Principles of Interest; Principles of Land Bent; and Part III — Consumption 
of Wealth, comprising: Wealth used by Individuals; Prudent Consumption; Impru- 
dent Consumption; Social Organization for Consumption; Economic Functions of 
Government; Economic Machinery of Government; Conclusion and Index. 



So long as the demand warrants, new volumes will be added to 
the Rural Science Series. Definite arrangements have been com- 
pleted for the following: 

Feeding op Animals. By W. H. Jordan, of New York State Experiment Station. 

In the press. 
Farm Poultry. By George C. Watson, of Pennsylvania State College. In the press. 
Physiology op Plants. By J. C. Arthur, Purdue University. 
Breeding op Animals. Bv W. H. Brewer, of Tale University. 
Plant Pathology. By B. T. Galloway and associates, of U. S. Dept. of Agric. 
The Pome Fruits (Apples, Pears, Quinces). By L. H. Bailey. 
Care op Animals. By N. S. Mayo, Connecticut Agricultural College. 
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the origin and development of the fruits 
L are inquired into, and the personality 
rs whose almost forgotten labors have 
nits is touched upon. There has been 
;ory of the various fruits, even in the 
botanists writing of American economie 
hed, the information presented, and the 
ts, ably set forth in the terse style of 
lot but be valuable to any thoughtful 

Fruits discusses The Rise of the American Grape 
Attempts to Cultivate the Earopeao Qrape, The 
ranch of Promise, John Adlum and the Catawba, 
did the Early Vine Experiments Fail T Synopsis of 
the American Grapes); The Strangle History of 
the Mnlberries (The Early Silk Industry, The 
"Multicaulis Craze,"); Evolution of Ameri- 
can Plums and Cherries (Native Plums in 
General, The Chickasaw, Hortulana, Marianna 
and Beach Plum Groups, Pacific Coast Plum, 
Various Other Types of Plums; Native Cherries, 
Dwarf Cherry Group); Native Apples (Indig- 
enous Species, Amelioration has Begon) ; Ori- 
gin of American Raspberry  growing (flarly 
American History, Present Types, Outlying 
Types) ; Evolution of Blackberry and Dewberry 
Culture (The High-bush Blackberry and Its 
Kin, The Dewberries, Botanical Names) ; Various 
Types of Berry-like Fruits (The Gooseberry, 
Native Currants, Juneberry, Buffalo Berry, 
Elderberry, High-bush Cranberry, Cranbeny, 
Strawberry) ; Various Types of Tree Fruits (Per- 
simmon, Custard Apple Tribe, Thorn-Apples, 
Nut-Fruits) , General Remarks on the Improve- 
ment of our Native Fruits (What Has Been 
Done, What Probably Should Be Done. 



Works by Professor Bailey 



The Survival of the Unlike 

A ColUctiott of Evolution Easayt Suggested by the Study of Domestic Plants 

By L. H. BAILEY 

I^ofesBor of Horticulture ic the Cornell Unlvenlty 
THIRD EDITION—SIS PAGES— S2 ILLUSTRATIONS-S2.00 

TO those interested in the underlying philosophy of plant life, this 
volume, written in a most entertaining style, and fully illustrated, 
will prove welcome. It treats of the modification of plants under 
cultivation upon the evolution theories, and its attitude is char- 
acterized by the author's well-known originality and independence 
of thought. Incidentally, there is stated much that will be valuable 
and suggestive to the working horticulturist. It may well be called 
indeed, a philosophy of horticulture. 

The SuRVtTAL of the Unlike comprises thirty essays tonching Dpon The General 
Fact aad Philosophy of Evolatioa (The Plant ladividunl, Experimental Evolution, 
Coxey's Army and the Russian Thistle, Recent Progress, etc.) ; Expounding the Fact and 
Causes of Variation (The Supposed Correlations of Quality in Fruits, Natural History 
of Synonyms, Reflective Impressions, Relation of Seed-Bearing to Cnltivation, Varia* 
tion after Birth, Relation between American and Eastern Asian Fruits, Horticultural 
Geography, Problems of Climate and Plants, 
American Fruits, Acclimatization, Sex in 
Fruits, Novelties. Promising Varieties, etc.); 
and Tracing the Evolution of Particular Types 
of Plants {The Cultivated Strawberry, Battle 
of the Plums, Grapes, Progress of the Carna- 
tion, Petunia, The Garden Tomato, etc.). 

" Whatever Professor Bailey writes is in- 
teresting reading. He has the rare gift of an 
entertaining style, and what he writes people 
want to read. All his previous books have 
been widely read, and this will prove uo 
exception to the well-established rule. The 
secret of his popularity, if there be any secret 
about it, is that when be writes he has some- 
thing new to say; something based upon ex- 
periences and observations. These are by no 
means all his own, for he has the ability to 
see with the eyes of other people, as well as 
with his own. He is thus able to bring into 
his pages a rich mass of new matter, which 
gives them additional interest and value. 
—Prop. E. C. Bbssey, in Science. 




